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ARITHMETIC. 

_ JLRU. inift. 

I. INTRODUCTION. 

^ A quantity is anything, which may be regarded as tieing 
fnade upof parts like the v*hole. \Hamblin Smith, 

Ip Thus, a sum of money, the length of a rod, the weight of a sack 
of rice, a number of men, are quantities. 

8 . A quantity is called a unit quantity [or simply a unit ] 
when it is used for the purpose of comparing [with its own] the 
magnitudes of other quantities of the same kind. [/. B . Loch. 

* Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three' rupees . A boy is the unit when we speak 
of a certain class in a school as containing fifteen boys . 

3 . That which indicates the magnitude of a quantity relatively 
to its unit is called a number. 

Thus, the number three indicates the relative magnitude of the 
quantity three rupees as compared with its unit a rupee . 

4 . The Measure or numerical value of a quantity is the 
number which expresses how many times the unit is contained in 
the quantity. 

• Thus, if we use a yard as the unit of length, and speak of a 
certain length as five yards, the number five is the measure or 
numerical value of that length. 

Mote. The numerical value of a quantity indicates Us relative 
magnitude. The absolute magnitude of a quantity is indicated by 
its numerical value and unit together. 

5 . A number is called an abstract number, when it is not 
attached to any particular unit ; as, four y five . Seven . 

0 . A number is called a concreto number, when it is attached 
to some particular unit ; ns, /our horses, five men, seven yards. 

7 . Arithmetic is a part of the Science which teaches the use 
of mimbei*. 

II, THE MEfHOD OF REPRESENTING NUMBERS 

BY FIGURES.. 

8. In Arithmetic we represent all numbers by means of the 
ten symbols or figure i, a, 3, 4,1,6, 7, $ 9, o, called digits. The 

* first nine of these figures are called ihe significant digit* .1 the 
last is called aero, cipher or nought, « 


£. a, x 
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arithmetic 


0 , Numbers from om :to nine are represented by the nihe 
significant digits taken in order. Thus 

one two three four five six seven eight nine. 

12 3 4567 8 9 

i , 

10 . All higher numbers are represented by two or more of the 
figures, the following convention being adopted : , 

It is agreed that in a line of figures, the figure in the first place 
towards the right shall have its simple value,* and' shall represent 
so many units ; the figure in the second place from the right shall 
have ten times its simple value, and shall represent so many tens of 
units, or tens ; the figure in the third place shall have ten times 
the value it should have in the second place or one hundred times its 
simple value , and shall represent so many tens of tens , or hundreds , 
of units , or hundreds ; thus 435 shall express one hundred times 
four units, together with ten times three units and also five units 
more ; or in other words, it shall express four hundreds, three tens 
and five units : and 50 on, the value of a figure increasing tenfold 
at each step of removal towards the left.* 


II. The 

gives the respecliv 
number. 


following table, called the Numeration Table, 
ipeclive names of places of figures representing a 
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* The value of a figure which it has when It stands by itself is 
caltysd its siinple or intrinsic value. The value of a figure which it has 
hi epnsequence of its position in aline of figures iscalted kifrcat or 
Value. 
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The periods which follow those in the above table ate tMillions, 
quadrillions, quintillions, sextillions, septillions, octillions, etc. 

i 

12 . The symbol o has no value in itself and represents no 
number. In a line of ^figures, o in the first place (towards the 
right) indicates the absence of units ; in the second place, absence 
of^ens ; in the third place, absence of hundreds ; and so on.. 

Thus „ . 

30 represents three tens and no units; 

400 represents four hundreds, no fens, also no units ; 

309 represents three hundreds, no tens, and nine units. 

% 

Itf. It appears then, that numbers from one to nine are re¬ 
presented by one figure ; numbers from ten to ninety-nine are 
represented by two figures; numbers from one hundred to nine 
bundled and ninety-nine are represented by three figures; numbers 
from one thousand to nine thousand, nine hundred and ninety-nine 

are represented by four figures; and so on. 

* 

14 . The method above explained of representing numbers by 
means of ten figures and their combinations was invented by the 
Hindus. Hut Europeans call it the Arabic Notation because it 
was introduced into Euiope by the Arabs who had learnt it from 
the Hindus. 


NUMERATION. 


15. Numeration is the art of reading a number expressed 
in figures. 

Art. 9 enables the learner to read* the numbers expressed by 
one figure ; and the following table will enable him to read the 
numbers expressed by two figures. 


10 ten 
ti eleven 

12 twelve 

13 thirteen 

14 fourteen 

15 fifteen 

16 sixteen 

17 seventeen 
it eighteen 
19 nineteen 
20, twenty 

a 1 twenty-one 
■22 twenty-two 


23 twenty-three 

24 twenty-four 
2 5. twenty-five 

26 twenty-six . 

27 tvysnn -seven 

28 twenty-eight 

29 twenty-nine 

30 thirty 

31 thirty-one 

32 thirty-two 

33 thirty-three 

34 thirty-four 

35 thirty-five 


3<S thirty-six 

37 thirty-seven 

38 thirty-eight 

39 thirty-nine 
49 forty 

4t forty-one 

42 forty-two 

43 forty-three 

44 forty-four 

45 forty-five 

40 forty-six < 

47 forty-seven 

48 forty-eight 
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49 forty-nine 

50 fifty 

51 fifty-one 

52 fifty-two 

53 fifty-three 

54 fifty-four 

55 fifty* five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 


arithmetic 

66 sixty-six 

67 sixty-seven 

68 sixty-eight 

69 sixty-nine 

70 seventy 

71 seventy-one 

72 seventy-two 

73 seventy-three 

74 seventy-four * 

75 seventy-five 

76 seventy six 

77 seventy-seven 

78 seventy-eight 

79 seventy-nine 

80 eighty 

81 eighty-one 

82 eighty-two 


83 eighty-three 

84 eighty-four 

85 eighty-five 

86 eighty-six 

87 eighty-seven 

88 eighty-eight 

89 eighty-nine - 

90 ninety 

91 ninety-one 

92 ninety-two 

93 ninety-three 

94 ninety-four 

95 ninety-five 

96 ninety-six 

97 ninety-seven 

98 ninety-eight 

99 ninety-nine 


I®, When a number is expressed by three figures, the third 
figure from the right is read as so many hundred,\ the two remain¬ 
ing figures being read together as in the above table. Thus 

the number expressed by ioo is read one hundred \ 
the number expressed by 340 is lead three hundred and forty ; 
the number expressed by 452 is read four hundred and fifty two ; 
the number expressed by 607 is read six hundred and seven. 

17 . If a number is expressed by more than three figures, 
divide the line of figures by commas into periods of three figures 
each, commencing from the right; and read the first period 
(towards the right) as in Art. 16, read the second period as so 
many thousand , the third period as million , the fourth as thousand ' 
the fifth as billion , the sixth as thousand\ and so on. The periods 
must be'read offfrom left to right in order,\ 

Thus 

2,435 is read ‘two thousand, four hundred and thirty-five 1 ; 

23,204 isVead ‘twenty-three thousand , two hundred and 
four*; 

234,021 is read ‘two hundred and thirty-four thousand and 
twenty-one' ; , - « • 

324,103,2001s read -three hundred and twenty-four million , one 
hundred and three thousand , two hundred*; 

36,204,340,432,004 is read ‘thirty-six billion j two hundred and four 
e thousand \ three hundred and forty million , four 
hundred and thirty-two thousand and four.* 
r ,000 represents a thousand ; 
r,oQo^ooo represents a million ; 
i^ipbojOOil ^ eepres^nts a billion* 
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EXAMPLES. I. 

To he done first orally , then in writing. 

Express each of the following numbers in words : 

1. 10 ; 16 ; 48 ; 99 ; 76 ; 43 ; 50 ; 31 ; 62. 
loo; 111 ; 902 ; 620 ; 300 ; 103 ; 234 ; 130. 

3 . 9216 ; 5409 ; 5004 •„ ion ; A10 ; 9000 ; 9999. 

4 . 12345 ; 20103 ; 40040 ; 50001.; 90600 ; 89346. 

5 . 500000 ; 708900 ; 102030 ; -09809 ; 379586. 

6. 7234651 ; 7090709 ; 9000000 ; 7800040 ; 3567891.. 

7 . 325 6 7S9 2 J 34083092 ; 90009000 ; 55500055. 

8 . 789345621 ; 390085000 ; 222000000. 

8. 7009056700 ; 3259287891 8070088200. 

10. 32500094001 ; 308506008230 ; 1357986428123. 

11 . What is the local value of each of the significant digits in 
the numbers, 72, 359, 4203, 70809, 1300450789 and 3079004078023 ? 

12. What does each of the zeros in the numbers 20103,307005060 
and 300508230509 indicate? 

13 . Express in words the least number of five figures and the 
greatest number of four figures. 

NOTATION. 

18 . Notation is the art of representing by figures a number 
expressed in words. 

The method is as follows : 

Begin at the left hand, and put down the required (figures in the 
places necessary to express the number, according to tne Numera¬ 
tion Table ; and fill up the vacant places, if any, with ciphers. *' 

Thus, to represent by figures the number, fivk million* twenty - 
eight thousand^ three hundred and four, we put down 3 in the place 
of millions or in the seventh place from the right, 2 in the place of 
tens of thousands or in the fifth place; 8 In the place of thousands 
or in the fourth place, 3 in«he piece of hundreds or in the third 
plnCe, and 4’ in the place of units or in the first place j and then we 
fill up the sixth and second places with ciphers ; and the number 
expressed in figures is 5628304. 

BXA WgtfiM. ft 

State in figures : 

A Thirteen ; seventeen ; nineteen ; twelve ; ^eleven. 
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2 . * Twenty-three ; thirtyfour ; forty ; twenty-seven. 

3 . Seventy-seven ; ninety ; eighty-four ; sixty-thTee. 

4 . Three hundred and forty-two ; four hundred and eighty-six- 
five hundred and four ; nine hundred. 

5 . Two hundred and three ; four hundred and thirty ; five 

hundred and fifty-five ; four hundred. r 

6 . Eight hundred and ninety-two; seven hundred and four ; 
six hundred and forty ; five hundred and twelve. 

7 . Seven thousand, eight hundred and thirty-five ; nine thou¬ 
sand and twenty-eight ; six thousand and nine ; four thousand; six 
thousand and eighty-five. 

8 . Five thousand, nine hundred and ninety-two; eight thousand 
and seventy-four ; two thousand and three ; four thousand and 
forty ; three thousand, four hundred and three, 

9 . Twelve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety thousand. 

10 . Twenty thousand and seventy ; thirty thousand and eight ; 
fifty-four thousand, four hundred ; sixteen thousand and four. 

11. Four hundred and five thousand ; eight hundred thousand, 
and forty ; se\'en hundred and *wo thousand and seventy-four. 

12 . Three million, nine hundred and four ; nine million, four 
hundred • fifteen million and fifty ; one hundred and eight million, 
three thousand and four ; four million and five thousand. 

13 . Five thousand million, seven hundred thousand and twenty- 
eight ; three hundred and fifteen thousand seven hundred and 
sixty-four million, nine thousand and* three. 

* 14 . Three billion and fifty ; four hundred and five billion, ten 
million, twenty thousand and seven ; one billion, one million, one 
thousand ; six billion and six. 

r 18 . Five hundred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty-two million, seven hundred and 
thirteen thousand, four hundred and seventy-three. 

Vl6. Twelve billion and twelve ; «seven hundred billion, seven 
hundred thousand and seven hundred \ three billion, three million, 
three thousand, three hundred and three. 

V 17 . Seven*thousand three hundred and five billion, five hundred 
and two million, six thousand and twenty-four ; forty-seven billion, 
foujr-seven million, forty-seven thousand and forty-seven. 

, fj8. State in figures, the least number of seven figures and the 
greatest nuntbei»of five figures. 

I 
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19 . One boy wrote 70007007 and another wrote 777 wheit told 
to write ‘seven _ thousand, seven hundred and seven 1 in figures j 
what mistakes did they commit ? 

THE INDIAN METHOD OF NUMERATION. 


• 19 . The following is the Indian Numeration Table in common 
use : 
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The above number is read thus : 

One hundred and ninety-eight crores, seventy-six lacs, fifty-four 
. thousand, three hundred and twenty-one. 


Note. The Hindu names of places of figures are as follow .s— 
aka t dasha^ \hata % sahasra , ojut y lakkha (lac), nijttl, coti (crone), 
•' 'arbud,padma % hharba , nikkarba , mokapadma, sanhu^ jaladht, antya y 
Madhya, parardhya . 


EXAMPLES. 3 . 

Express in words according to the Indian Numeration : 

L 345543 ; 3020050 ; 7990570 ; 7050304. 

2. 12545678 ; 305750080 ; 45000000. 

3.7230078001 ; 7080904080; 3794857612. 

4 . 8274057009 ; 3500001230 ; 3103705040, 

5 . 1214567890; 6000789000 ; 5010702009, 

' Express in figures : 

0 . One lac, fourteen thousand; seventy-eight lacs 2 fifteen lacs, 
four thousand and thirty ; seven lacs and seven. 9 

7 . One crore, five hundred ; twenty-eight crores, three lacs 
and four; twenty crores; one crote, one lac, one thousand and one. 

8 . Three hundred crores, five lacs, four thousand ; one hun¬ 
dred and one crore, one lac, one hundred ahd one* 1 * 
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9 . Three hundred and twenty-eight crores, seventeen lacs, 
forty*five thousand, seven hundred and fifteen. 

10 . Seven hundred and five crores, seventeen lacs, twenty-four 
thousand, seven hundred and jhirtv-eight. 

11 . How many thousands are in a lac ? How many lacs in a 
million ? How many millions in a crore ? 

12 . Read according to the Indian numeration the number- 
one hundred and three million, twenty-eight thousand, four hun¬ 
dred and one. 

13 . Read according to the English numeration the nnmber— 
one hundred and three crores, seven lacs, seven hundred and four. 

THE ROMAN SYSTEM OF NOTATION 

# 0 . In this system the symbols chiefly employed are I, V, X, 
L, C, D and M which represent i, 5 r io, 50, too, 500 and 1000 res¬ 
pectively. Again a bar placed over a letter increases its value a 
thousand-fold ; thus X represents 10,000. 


The following table will explain the method of representing any 
number by means of the above symbols. 


I 

1 

XI 

II 

XXX 30 

CD 

400 

II 

2 

XII 

12 

XL 40 

D 

500 

III 

3 

XIII 

13 

L 50 

DC 

600 

IV 

4 

XIV 

14 

LX 60 

DCC 

700. 

V 

5 

XIV 

15 

LXX 70 

DCCC 

800 

VI 

6 

XVI 

16 

LXXX 80 

CM 

900 

VII 

7 

XVII 

17 

XC 90 

M 

1000 

VIII 

8 XVIII 

18 

C 100 

MCD 

1400 

IX 

9 

XIX 

19 

CC 200 

MCM 

1900 

X 

10 

XX 

20 

CCC 300 

MM 

3000 

MDCCCLXXXIX 

1889 

DLXDCCXLII 

560742 


EXAMPLES. 4 . 

Express io Arabid notation : 

l, VI. 2. IX. 3 . „XUX. 4 , XCtX, 

«. LXXV. 6. CCLXIV. 7 , DCIX. 8. DCLX 1 V. 

*. MCMXC. 10 . LXX. 11 . MMDCCLX 1 V. 

Express in ftomao notation : 

11. 44- IS. 66. li. 79. . 16 . 83. 

19 /*. 149. 17 , 436. 18 . 990. 18 . 135 '. 

ad 567a m. 3149. »*• 45978. as. 1000000. 
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III. ADDITION. 

' - 81 . Addition is the method of finding a single number which 
is equal to two more given numbers taken together. 

The given numbers are called summands, and the single 
number obtained by adding them is called their sum or amount. 

S&. The sign +' signifies that the two numbers between which 
it is placed are to be added? Thus, 7 + 2 signifies that 2 is to be 
added to 7. The sign + is called the plus sign, and 7 + 2 is 
read “seven plus two.” 

The sign=? stands for the words “is equal to” or “equals.** Thus, 
2 + 3“ 5 states that the sum of 2 and 3 is equal fo 5. The sign — 
is called the- sign of equality, and 2 + 3-5 is read “two plus 
three is equal to five” or “two plus three equals five.” 

83 . The numbers ot/c, two, three , four , five-, etc. being taken 
in order, if we add the number one to any one of them, we get the 
number next following: thus 1 + 1 »2 ; 2 + i«3 ; 3 + l-»4j and 
so on. 

We obtain the sum of 5 and 3 thus : 

5+3« 5 +2+i 

“5+i+t+i 

“6+i+i 

“7+t 


Results thus obtained are registered in the following table, called 
the Addition Table, which the learner should commit to memory. 


1 and 

2 and 

3 and 

4 and 

5 and 

6 and 

7 and 

8 and 

9 and 

1 are 2 

1 are 3 

t are 4; 1 are 5 

1 are 6 

1 are 7 

1 are 8 

1 are 9 

1 are io 

2 ... 3 

2 ill 4 

2 jjj j 2 at* 6 

2 ... 7 

2 ... 8 

2 ... 9 

2 ...10 

2 ...11 

3 **• 4 

3 5 

3 ... 6 

3 7 

3 ». 8 

3 ... 9 

3 ...10 

3 •••1 1 

3 ...12 

4 ••• 5 

4 ... 6 

4 ... 7 

4 ... 8 

4 ... 9;4 ...10 

4 ...it 

4 ...t2 

4 ...13 

5 ... 6 

5 7 

5 ... 8 

5 ... 9 

5 ...iois ...11 

5 ...12 

5 ...13 

5 .*.14 

5 ... 7 

6 ... 8 

6 ... 9 

6 ...10 

6 ...11 

6 ...12 

6 ...13 

6 ...1416 ...15 

7 ... 8 

7 9 

7 ...10 

7 ...11 

7 ...12 

7 ...13 

7 *»*I 4 

7 ...15 j7 ...16 

3 ... 9 

8 ...ip 

8 ...ii 

8 ...12 

8 ...13 

8 ...14 

8 ...is 

8 ...16,8 ...17 

? ...10 


9 ...12 

9 ...13 

9 *...14 

9 ...15 

9 ...16 

9 ...17 ]9 ...18 


„ Example . Add 7 +8 +9+8. 

Process: , 7+8*15; 15+9*24 ; 24+S=*32 *Ans. 

Note. As facility in mental addition is the basis of all accurate 
facility in the subsequent processes of Arithmetic, the pupil should 
have a sufficient number of exercises in mental addition before he| 
proceeds further. The use of fingers should be strictly prohibited. 
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EXERCISES IN MENTAL ADDITION. 

N. B. The following exercises are not considered sufficient; they ate 
intended only to show the nature of the'quesi ions that might he asked. 

L What is the sum of 

(a) 2 and 9; 3 and 4 ; 8 and 7 ; 7 and 5 ; 9 and 9 ; 9 and 7 ; 

3 and 7; 8 and 5 ; 9 and 6 ; 6 and 8 ; 8 and 9 • 7 and 3 ? " 

(b) 10 and 7 ; 20 and 8 ; 30 and 6 ; 50 and 9 ; 70 and 5 ? 

U) 11 and 6 ; 12 and 7 ; 26 and 4 ; 36 and 3 ; 72 and 7 ? 

*(d) 15 and 7 ; 16 and 8 ; 23 and 9 ; 37 and 6 ; 85 and 9 ; 

43 and 8 ; 49 and 9 ; 28 and 7 ; 68 and 7 ; 98 and 7 ; 99 and 9 ? 


2 . Add 

(a) 5 to 7, to 17, to 27, to 37, etc. 

(b) 7 to 9, to 19, to 29, to 39, etc. 

(c) 8 to 8, to 18, to 28, to 38, etc. 

3. (<i) Ilow much do 1 and 2 make ? 3 and 2 ? 5 and 2 ? etc. 

( b ) How much do 2 and 3 make ? 5 and 3 ? 8 and 3 ? etc. 

(c) How much do 3 and 3 make ? 8 and 5 ? 13 and $ ? etc. 


N. B. When the pupil ha? acquired aKttle facility I he above question 
may, with advantage, be put in the following form : 

4 . Count by increments of 6 starting at 4. 

Answer. 4, 10, 16, 22, 28, 34, etc. 

5 . 1 have 10 marbles in one hand and 7 in the other ; how 
many marbles have I in all ? 

' 6. Twelve articles make a dozen ; how many in two dozen ? 

7 . Ram had 19 marbles and he has won 8 ; how many 
marbles has he now ? 

8. 1 have purchased a table for 16 rupees and a chair for 7 
rupees ; how many rupees have I spent in all ? 

9 . If mangoes are selling at the rate of 13 for the rupee, how 

many shall you get for two rupees ? « 

XO. John bought 25 mangoes and 9 oranges ; how many fruits 
did he buy in all ? 


■ w ‘ 

♦The following process in mental addition may be recommended for 
beginners:— 

JS4-7~l5.+ 54*2-»20 + 2-*22. 

/ But the process should be abandoned as soon as facility in addition 
has been acquired. 
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11. You are 13 years old ; your brother is 7 years older thaw 
you; what is the age of your brother ? 

12. If 1 give you so rupees I shall have 15 rupees left in my 
purse ; how many rupees have 1 ? 

13 . A boy has lost 8 marbles and has 27 left; how many had 
he at first ? 

14 . You have 23 marbles in your pocket; I give you 9 : how- 
many have you now in all ? • 

15 . A man bought 35 maunds of rice on a certain day, and 
9 maunds on the next day ; how- many mauuds did he buy in all ? 

18 . A man's age is 47 years ; how old will he be 7 years hence ? 

17 . If you buy 56 mangoes and your brother 8 more than you* 
how many does youi brother buy ? 

18 . What is the number from which if I take 15 there will 
remain 60 ? 

19 . _ A man bought a table for 75 rupees and gained 5 rupees 
by selling it; for how many rupees did he sell it ? 

20 . A man gave 19 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter j how many rupees did he give away in all ? 

21 . What is the united length of five roads which are 1,2, 3, 4 
and 5 miles long respectively ? 

22. 1 bought a book for 6 annas and a bottle of ink for 4 
41m as more than the book ; how much did I spend in all ? 

23 . A man sold 9 oranges to A , to B 7 more than to A : how 
many did he sell in all ? 

t 24 . Ram bought 2 mangoes at 4 annas each and 8 oranges at 
one anna each ; how much did he pay to the fruit-seller ? 

25 . From a rope are cut off first 27 yards, then S yards, and 
there are 7 yards left ; what was the length of the rope ? 


214 ." In the case of large numbers the process of addition is 
as follows : 


Example. Add together 37J, 409 and 56. 

We write down the numbers, one under another, thus 


378 

409 


56 

843 


placing units under units, tens under tens, hundreds under hum 
dreds, and so on, and tfon draw a line under the*ldwest line or 
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figures. Under this line we place the sum which is found in the 
following way : 

We first add the units, thus (8+9+6) units**23 units =*2 
tens+8 units ; we place the 3 under the column of units and cany 
ori the 2 tens for adding to the column of tens. Next we add the 
tens, thus (2 + 7+0+5) tens —14 tens*=i hundred+ 4 tens ; we 
place the 4 under the column of tens and carry on the 1 huiyired 
for adding to the column of hundreds. We then add the hundreds, 
thus (1 + 3+4) hundreds—8 hundreds': and we place the 8 under 
the column of hundreds. 

Mental Prot ess : 8, 17, 28; 

car?y 2, 9, i 4 ; 

carp 1, 4, 8. 

examples. 5. 


if. B. Sums should hebetated and the pupils required to read out 
the answers in words. The same 6um may be given several times by 
altering the order of the summands. , * 

Add together 


L 

3 

2. 6 

3 . 

8 

4 . 

7 

8. 

8 


5 

9 


7 


5 


9 


9 

8 


9 


8 


8 


4 

7 


7 


9 


9 

6. 

56 

7 . 73 

8. 

40 

9 . 

90 

10. 

79 


43 

2 ft 


37 


50 


H 

It 

375 

18. 879 

13 . 

79 

14 . 

986 

15 . 

984 


208 

82 


40 


742 


76 


JUS 

190 


673 


999 


9 AO 

18 . >843 

17 . / 429 


18 . 

3098 

19 . 

48 P 7 

r 

248 

7 



207 


3 Q 9 


|©04 

«334 

20. 98 

4«*»7 

350 

9 

J 8 Z 



84 

/ 1476 

% Q $*>73 

T 8 

78000 . . 

- 

28 . * 38760 
5807 
304 

*9 




ADDITION 


9 <$ 


2^ 

<8^ 30054, 
5028 
l 76 

i 9 


/a© 


93805° 

t: 


F?nd 


7090097 
3480 ? 
4040 
36oog 


4 

K »7 

*g 


A 


30 y$78924 K* 81, 
✓ S893679 
8279563 
9528789 
3474923 
8923 463 


sum of 

^*02 W4, 97056, 48, 397834 and $09 


*3 


935 * 35 ° 

4984721 

8345902 

7650729 

8472038 

5679824 


d 


* 33 73568, 9340, 8654, 76, 703 and 98. 

34 74 * 79°48, 309, 80003S>, 43 and 3002. 

35 300, 785, 89763^, 12341;, 207 and 20708 

1 wtP the value Qmmtg* ~ 

33 s 432 598+ f^o 

37 < +82004- 7396+^67^0+97+2 

38 , 3 + 309+294*30989*5+3253 + 500 
^88^87+9^006^+ 80234 + 10201 +34567+9 
J’da.t 3456 + 456+56 +J+76000+98453^89 X| # 

^ 41 , 4 dd together™*^"foigqtvmv' number* seVhnty-imie } three 
thousand, four hundred and fifty , sixty six. thousand, six hundred 
and ninety four y four thou^nd and foiu , eighty 


42 . Find the total of—si 5 t hundred and ninety-two 7 four lacs, 

font)-five thousand and seven , ninety eight lacs* seven. hundred; 
forty-five } seven * 

43 . Find the amount of—.seven hundred and fafthon, 

seventy-four thousand, ante hurtdttd and Sixty two t eighty-siv 
tjumumd, five hundred and four , twelve million, seven thousand 
awHbrefc ; ninety-one, seven million and seven. 

44 * How much me mnetcen+seveo lacs, seven thousand and 
seven + three hundred and four acres, seventy four lacs and 
twentymos 4* eight stores, eighty lacs* eight thousand and eight 
seven thousand, seven hundred find forty two+six+three lacs, 

? *2L 

45 »> Find the mm nt of 7 '*'¥&&> 4 $ 345 * 396099 * 

> ** 

479 ^ 1 eft? 

' 'flh* 

e*A 




* t*lr 

*4 t*d 

d*i 


nWUW w /v, 

3780589 s, 3$. 7923000 8{ 
hat Is the number front wL 

ian Was bom tn 1856 ? fc 
? 





r 3 °» 
dajftffi 
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49 , State how many boys are in a school in which there are 
125 in the first class, 87 in the second, 96-in the third, 107 in the 

fourth, 70 in the fifth and 256 in the othbr classes. 

' ^ 

50. A garden contains 327 mango trees, 704 cocoa nut trees, ^ 

456 date trees, 528 orange trees and only 25 tamarind trees : how 
many tr^es are there in all ? 

ot& A certain town contains 87,903 Hindus, 48,093 Maho- 
medans, 723 Europeans, 1,309 Eurasians and 159 other races : 
what is the total population of the town ? 

f 52 . A gentleman bought three pieces of land in a town for 
9,700 rupees ; he built a house on one piece at a cost of 7,825" 
rupees, another on the second piece at a cost of 21,750 rupees, and 
a third on the remaining piece at a cost of 2,729 rupees : what sum 
did he spend in all ? 

53 . We imported 53,89,082 mauncls of salt in January 1885 ; 
7,09,280 maunds in, February and 10,94,803 maunds in March : 
what was the entire weight imported in the fust 3 months of 1885? 

54 . I bought four baskets of mangoes ; the first contained 246 
mangoes; the second 319; the third 19 more than the second ; 
and the fourth as many as the first and second together; how 
many mangoes did l buy ? 

55 . What is the number frpm which if I first take 70835 and 
then 85679, there will remain 7040 ? 

IV. SUBTRACTION. 

25 . Subtraction is the method of finding the number which 
is left when the smaller of two given numbers is taken from the 
greater. 

The greater of the two given numbers is called the minuend* 
the less is called the Bubtrahend, and the number found by sub* 
traction is called the remainder or difference. 

The sign -, placed between two numbers, signifies that the 
second number is to be subtracted from the first. Thus 7-^4 
signifies that 4 is to be subtracted from 7. The sign - is called 
the minus sign* and 7 -4 is read “ seven minus four." 

$ 5 . It follows from the definition of subtraction that it is. the 
process of finding the number which must be added to a giiten 
number to* make--a larger given number. Hence subtraction is 
sometimes called complementary addition, 

* We are able £0 subtract a small number from another, from the 
known, results of the Addition Table. 

Examjkl 7-4*3, because 4 4 *3■■7. 
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EXERCISES IN MENTAL SUBTRACTION. 

1 . Take 3 from 8 ; 4 from 9 ; 5 from 7 j 6 from 9 ; 5 from 8. 

2 . What is the difference between 10 and 6 ; 12 and 8 ; 6 and. 
9 ; 13 and 7 ; 11 and 6 ; 16 and 8 ; 18 and 9515 and 7 ; 17’and 8 ? 

3 . How many does 7 leave from 2S ; 5 from 27 ; 6 from 56 ; 
7 from 99 ; 3 froth 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 

4 . Subtract 9 from 22 ; $ from 35 ; 7 from 42 ; 6 from 51 ; 5 
from 60 ; 4 from 73 ; 8 fiom 86 ; 9 from 92 ; 5 from 81. 

5 . (a) What remains when we take 6 fi00130, 6 from 24, 

6 from 18, 6 from 12, 6 from ft ? 

{h) What remains when wc take 7 from too, 7 from 93, 

7 from 8ft, etc. ? 

(() Count by decrements of 6 commencing at 100. 

Ars. 100, 94, S8, etc. 

6. Take 7 from the sum of 5 and 6 ; 9 fiom the sum of 6 and 

8 ; 6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 

7 . A boy who had t s marbles has lost 8 : how many has he left ? 

8. I have 17 rupees in my purse ; if I give you 9 rupees, 
how many rupees shall I have left ? 

9 . Your brothci’s age is 14 years; you arcs years younger 
than he : how old are you r 

10 . In a class there are 19 boys on the roll ^ on if certain day 
6 boys were absent : how many were present ? 

11 . A man had 16 rupees ; he gave 7 rupees to his wife and 
the rest to his son : how much did the son get ? 

12 . A man bought a table for 19 rupees and sold it for 25 
rupees : how much clid he gain ? 

13 . There are 37 mangoes on a tree; if 8 be plrtked, how 
many will be left ? 

14 . Ram has 48 marbles ; if Gopal had 9 more than what he 
now has, he would have as many as Rani : how many has Gopal ? 

15 . I have i6 marbles ; John has 28 ; how many more should 
1 get to have Ss many as John ? * 

* 47 . In the case of large numbers the process of subtraction is 
4 s follows : __ * 

Example 1. Subtract 34 from 86. 

We place the smaller number under the greater, as in 
Addition. We now take 4 units from‘6 limits, a«d set tfwm 
the result, which is 2 units, under the column of unils ; 


86 ' 
34 * 
53 . 
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next, we take 3 tens from 8 tens, and set dowryfhe result, 5 tens? 
under the column of tens. Thus the remai ndefobtajined is 52. 

«. 4 * 

Example 2. Subtract 368 from 952. • 

Here, proceeding as in the previous example, we meet 952 
with the difficulty of taking a greater digit fwKn a less, and 368 

to get over this difficulty we avail ourselves of the. following cgT 

principle, usually termed borrowing: The minuend ami 
subtrahend may be increased by the same number without altering 
their difference ; and we reason thus : 

We cannot take 8 units from 2 units ; we therefore add 10 units 
to the 2 units, making 12 units, and we take 8 units from the 12 
units, and set down the result, 4 units, under the column of units. 
Having increased the upper number by 10 units, we add, by way of 
compensation, 1 ten to the lower number, changing 6 tens into 
7 tens. Wfc have now to take 7 tens from 5 tens, and as we cannot 
doso*we^%dd 10 tens to the 5 tens, making 15 tens, and we take 
7 lens from the 15 tens, and set down the result, 8 tens, under 
the column of tens. Having increased the upper number by 10 
tens, we add, by way of compensation, 1 hundred to the lower 
number, changing 3 hundreds into 4 hundreds. We now take 4 
hundreds from 9 hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 


Note. Instead of the above process it will be practically con¬ 
venient to determine how much must be added to the subtrahend 
to make up the minuend. 


Example . Subtract 576 from 829. 

We are to find the number which being added to 57$ makes 
up 829. 

We place the smaller number under the greater, as in Addition. 
Wenow see that 6 units + 3 units - 9 units; we therefore « 
set. down the 3 undeT the column of units : next, 7 tens +5 
tens** 12 tens ; we set down the 5 under the column of tens, 
and eftrry. * hundred : then, (1 + 5) hundreds f 2 hundreds- 3 53 
8 hundreds ; we set down the 2 under the column of hundreds. 

Rental,Process : 6and 3 are 9; 

7 afid & are 12 • 


carry 1,6 and 2 are 8. 

■ ' ‘ JDEAXPLWfi^l 

- . Perform the following subtractions : 

\ Mi jj "* 14 i&L. ’ * m 


e* ■ •' r ■ 




45 




4 , *7 
t 


. • •' 



■ subtraction 


>0. 64 7 - / 97 * 8.V ; 86 

39 \? 78 

11./ 795 •IS. 480 13* 977 


di 94 
15 

14. S43 
384 


10 . 93 
60 

16. 904 
589 


16. / 53S0 17. /54090 ; 18. 843*1 
■ 739 - T 7073 • 5*789 


19x85858 - 20./54324 
f 58585 i*345 


21. ^20004 22. 78935623. 708093 24.^805400 25.t^oooao3 
' l 73»5 99999 30503 70053 500956 

j . ■ 

28*^82439-76893. *27. 93406-7990. 


28./»jp90256-82789. 99 . 80000-76438. | ' 

- SO. 10994*9-999999. 81 . 7^779 - 88889. 

S2. t 780004 - 3S9410. 38; £*00956 - 3flte7^ 

fc* 34. What number must be added to each of the following 
numbers to make tl\e sum equal to a million ?—19, 305,9475,99446 
and 43500. 

85. Wliat number must be taken from 93867 to leave 903 ? 

36. By how much does a lac exceed twenty-nine ? 

37. By how much is a crore greater than 011c thousand and one ? 

38. By how much is seventy-nine less than ten thousand ? 

• J 39. The Duke of Wellington was born in 1769 and died ia . 
1852 ; how old was he at his death ? 

'/40. Sit Isaac Newton died in *727 aged 85 years : when was 
he bom ? 

4L . Mount "Everest is 2.9,100 feet high •, Kinchtejfc^ga is 28, «77 
feet h*#!^ by how many feet is the former higher tfcpr.*h'e latter ? 


Vl «7 . . ’ * +/*§? ' •! 

4 kfyhXt the Receipts of a railway company are raaftso rupees 
and the ,expenses 2,80,769 rupees, what are the profit?! 

43;; A merchant bought goods, for 3,000 rupeesand sold them 
fur 3>Ti5 WP^a:;: fadw much did he gain:* ’• 


' ' +\ 44 ;. jtf^fhad 546 fupees oiore t haye^ : 'ahould-he able ■ * 
to clear aidebt pf 10,000 rupees*: fcow;much hive H , 

. c**- The sum of two numbers aitd greatf^’^ra- 

, bar U 77.35^: what is the smaller ^umber ? j-* * / * 




kiSL‘ What;mtmber must, be jubtraited 
'./.reg^fafrty be. 99 ‘ 9 ? - 1 ;r. '■ y.*■;: ;•. 4'4 
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48 . Find the difference between the sum and difference of a ■ 
million and a thousand. 

49 . A has 39,876 rupees ; B has 3,758 rupees less than A ; 
and C has 876 rupees less than B ; how much has.C ? * 

50 . A boy when told to write ‘three thoiifcmd, four hundred 
and five’ in figures wrote 30004005 ; how much'more did he write ? 

51 . A boy wrote 500403 when he was told tMfcu-ite Ififty 
lacs, four thousand and three’ in' figures ; how muoPless did 
he write? 

558 . The number to which the sign 4 is prefixed is called a 
positive number ; and the number to which the sign - is prefixed 
is caned a negative number. If no sign is prefixed toji number 
it is to be considered as •positive. Numbers connected by the 
sign + or - are called terms. 

The maf convenient method of finding the value of an express 
ston (in which several numbers are connected by the sign 4 or - ) 
is to find the sums of the positive and negative numbers sepaiately 
and then to take their difference. 

Example. Find the value of 273 - 369 4 821 - 403. 

Now, 2734821 *=* 1094 ; and 369 + 403 — 772 ; 
the result required *= 1094-772—322. 

EXAMPLES. 7 . 

Find the value of each of the following expressions : 

L 973 - 724 + 209 - 

a 7*965-8795-7386. 

3. 8703-7935+3002-1030. 

4 . 3^1690—924-300-88. 

V 5 /' 945 6 7 + 32 ? 5 - 77777 - 3 o 4 + 64 . 

8 . To 753—984-7 1 first add 329, and then take the difference 
of 720 and 699 from the sum ; what is the result ? 

7. By how much is the difference of 7205 Hnd 4980 less than 

their sum ? ■ 

8 . By how much does the sum of 7985-899 and 7003 exceed 
their difference ? 

i 9 , The greater of two numbers 15*94047, and their difference 
is 909+350; what is Hie other r 

10 What number must be added to 3294-408-540 that the, 
sam may,beane lac ? - 
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V. MULTIPLICATION. 

23}. Multiplication is a short method of finding the sum of 
a certain number of repetitions of a given number. 

The number to be repeated is said to be multifliedy by the 
number which indicates now often jt is to be repeated. Thusj 
when 4 is multiplied by 3, the result is 4 + 4 + 4 or 12. 

The number which is multiplied is called the multiplicand ; 
the number by which it is multiplied is called the multiplier ; 
and the resulting number is called the product. 

The sign of multiplication is x. Thus 7x4 signifies that 7 is 
to be multiplied by 4, and is read “seven into four” or “four times 

seven.” Sometimes a dot ( . ) is used instead of x. • 

• 

30. The multiplier and the multiplicand may be interchanged 
without altering the value of the product. Thus 3x4*34x3 ; for, 
3X 4 =-3 + 3 + 3 + 3=-i2, and 4X3«4 + 4 + 4»i2. 

The multiplier and multiplicand arc called factors of the 
product. 

31. The following Multiplication Tables must be committed 
to memory by the pupil. 

. First Table. 


1 . 

112 

! 1 

HWH 

6 

7 

8 | 9 1 iu 

Once j l 

l 

2 

B 

BB 

0 

7 | 8 

9 j *0 

Twice i 2 

1 

D 

6 

8 

10 

12 

*4 

16 

18 

20 

3 limes 

3 

6 

9 

fl 

*5 

18 

21 

24 

27 # 

30 

4 times 4 

& 

12 

16 

20 

24 

28 

32 

--r 

36 „ 

40 

| 5 times 

5 

10 

IS 



30 

35 

40 

45 

50 


6 

mm 




42 

48 

54 

60 

7 times 

7" 

14 

21 

28 

35 

42 

49 

5 6 

$3 

70 

8' tim^s 

$ 

16 

24 

32 

.40 

4 « 

5^ 

(34 

*72 

So* 

9 times ■* 

9 

7T 

*7 

36' 

45 

54 

63 

72 

Si 

9 a 

. jo times 

B 

20 

30 

40 

50 

60 

•*70 

89 

m 

IQO 
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Second Table. 


J 

1 

2 

3 

4 

- 

5 

6 

7 

8 

■ 

9 

10 

ii times 

11 

22 

33 

" 

44 

55 

66 

77 

88 

99 

IIO 

12 times 

12 

24 

36 

48 

60 

72 

84 

96 


120 

13 times 

13 

26 

39 

52 

65 * 

78 

9 i 

104 


*30 

14 times 

>4 

28 

42 

5 ^> 

70 

S 4 

98 

112 


140 

15 times 

15 

30 

45 

60 

75 

90 

105 

120 

135 

*50 

16 times 

16 

32 

48 

G 4 

80 

96 

112 

128 

144 

160 

17 limes 

*7 

34 

5 i 

68 

85 

102 

119 

136 

153 

170 

18 times 

18 

36 

54 

72 

90 

■ 

108 

126 

144 

.162 

tSo 

19 times 

19 

38 

57 


1 ■ ■ 

95 

114 

133 

152 

*7* 

190 

20 times 

20 

40 

60 

80 j 100 
\ 

120 

140 

160 

180 

200 




•A A 


./,/ , .y r 

' ? . < ■ '/ y . 

to ■** 

Third Table. 



11 

12 

*3 

14 

f 5 | 16 | 17 

\ 1 i 

IS 1 19 j 20 1 

II times 

121 

> 3 * 

*43 

*54 

165 

176 

1 S 7 

198 j 209 

220 

12 times 

■> 


■1 . ■ 

144 

I 5 r > 

168 

180 

192 

204 

216 ! 228 

240 

13 times 



169 

182 

195 

208 

224 

221 

234 j 247 

260 

14 timtes [ 

1 



196 

2 tO 

238 

252 i 266 

280 

15 times | 




225 

240 

255 

270 

285 

300 

x 6 times 




... 

0 1 

256 

272 

288 

304 

330 

' ’ 1 ■. y? ■ r 

17 times 







289 : 

pT 

fajtn' 

323 

340 

x 8 times 

.» . j 

1 

t 







34 a 

360 






» 


- 


361 

380 



■ 

• 




mmmmt 


mmmm 

400 , 
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EXEBCISES ON THE MULTIPLICATION TABLE. 

(Oral). 

I. Ilow much is 7 limes 6 ? 8 times 9 ? 12 times 12 ? etc. 

'' 2 . Multiply 12 by 8 ; 9 by 7 ; 16 bv 9 ; etc. 

3 . \yhat is the product of 9 and 9 ? of 16 and 6 ? etc. 

4 . / Wjpjk.is the sum of 6 repeated 9 times ? 15 repeated $ 

times ? , * 

5 . raHKamber is as great as 10 times 11 ? 7 times 9 ? etc. 

6. IjlBpfeys have 6 marbles each, how many have they all 
together 

7 . How many rupees are there in 12 boxes, each containing 
11 rupees ? 

8. Sixteen annas make a rupee ; how many annas are there 
in 5 rupees ? 

0 . Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys are there ? 

10 . The multiplicand is 11 and the multiplier is 13 ; what is 
the product ? 

II. The factors of a product are 9 and 19 ; what is the product ? 

m 

12 . When mangoes arc 20 for a rupee, how many can you buy 
for 5 rupees ? 

. 13 . There are 7 days in a week ; how many days are there in 
8 weeks ? 

14 . In a house of 4 stories there are 15 rooms on each story j 
how many rooms are there in the house ? 

15 . If a covv be worth 15 rupees, how much will von have to 
pay for 9 cows ? 

16 . On a page of a book there are 17 lines, and each line con¬ 
tains 19 letters ; how many letters are there in the page^ 

17 . By how much is 7 times 11 less than 90 ? 

IB. By how much is 3 times 16 greater than 35 ? 

19 . What number exceeds g times 9 by 19 ? 

20 . How* many legs have 7 horses and 3 cows got altogether ? 

3 ?. We now proceed to show how large numbers are multiplied. 

Example. Multiply 2095 by 3. 

yVe arrange the numbers thus : 

3095 

_1 

6285 product, 
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The product is found in the following way : 

3 times 5 units is 16 units ; we set down 5 in the place of units, 
and carry on 1 for adding to tens : next, 3 times 9 tens is 27 tens, 
and adding 1 carried\ the result is 28 tens ; we set down 8 in the 
place of tens, and carry on 2 for adding to hundreds : next, 3 times 
o is o* and adding 2 carried\ the result is 2 hundreds ; we set 
down 2 in the place of hundreds : then, 3 times <z tfriMHfjtads is 8 
thousands ; and we set down 6 in the place of tlngriHEb s -, 

the product is 6285. ‘ ■*«**■* 

Mental Process : 3 times 5, 18 ; 

carry 1, 3 times 9, 28 : 
carry 2, 2 ; 

3 times 2, 6. 

N. B. The student will see that the above short process is sub¬ 
stantially the same as the following extended process of addition. 

2095 

2095 

2095 

6285 


EXAMPLES. 8. 


VuUiply 
1. 23 by 2. 

4. 39 by 5. 
f 7 . 98 by 8. 

10. 329 by 3. 
13 . 3245 by 6. 
10. 78956 by 4. 


#2. 32 by 3. 

5 . 47 by 6. 

8. 76 by 9. 

1 L 405 by 7. 
14 . 7089 by 5. 
17 . 89035 by 7. 


3 . 

21 by 4. 

6 . 

53 by 9. • 

0 . 

85 by 9. 

12. 

879 by 9. 

t' 5 . 

9306 by 8. 

18 . 

85503 by 9. 


10 . 3407 J by 2, 3, 4 , 5 » 6 * 7 , 3 , 9 - 

20 . Find the value of 725 + 725 + 725 + 735 + 725. 


33 . If we write a cipher to the right of a number its value is 
increased tenfold ; hence, when we multiply a number by 10, the 
product is obtained by annexing o lo gtha number. Iftus 23 x 10 
"•130. Similarly, when we multiply a number by 100,1000,...the 
product is obtained by annexing 00, ooo,...to the number. 

Also, if wejiave to multiply a number by 30, we may first 
multiply it by 3, and then annex o to the result : the final result 
"will be the product required. Bo also, if we have to multiply by 
300^ we ma^prst multiply by 3 and then annex 00 to the result. 

* ox 3*0 j for $+o+o«a 



MULTIPLICATION 


23 



Multiply 329 by 60a 
Process : 329 

600 

197400 A ns. 



►duct of 


EXAMPLES. 9. 


lOOO. 


2. 

*7035 by 40. 

3 . 

3905 by 50* 

5 . 

39 by 900. 

6. 

8229 by 70a 

8. 

9004 by 9000. 

9 . 

30503 by 6000. 


34 . It is clear from the definition of multiplication that, if we 
have to multiply a number by 5, we may multiply it separately by 
2 and 3, and then add the two results ; the final result will be the 
product required : if we have to multiply a number by 23 we may 
multiply it separately by 3 and 20, and then add the two results. 

Example 1, Multiply 728 by 329. 


(A) 728 

31 ? 

6552 “product 
14560“ „ r, 

218400“ „ „ 300. 

3 * 9 - 


<B) 


728 

11 ? 

65*2 

I4S^ 

2184 


239512“product by 329. 2395*2. 

Here, to obtain the product of 728 by 329, we multiply 728 by 9, 
20 and 300 separately, and add the three results. The partial products 
are found by the methods explained in the two preceding articles* 

In practice we do not annex the zeros in multiplying by 20 and 
300 (because they have no effect in the addition which we perform 
afterwards) and our work stands as at (B). 

Observe that the multiplier must be placed under the multi¬ 
plicand as in Addition ; also that, in all eases t the first figure on 
the right of each partial product must be placed in the same verti¬ 
cal column with tne figure by which the product is obtained. 

Note 1. We may multiply by the figures of the multiplier in 
any order we like, bearing in mind the foregoing observation. 

(1) 728 (2) 728 

329 329 • 

1456 by 2. 2184 by 3. 

2184 by 3. 14^ by 2. 

6552 by 9- 


239512 


23951a * 


ARITHMETIC 


Note 2. When the multiplier or n ultiplicafid or VHntnd 
with ciphers, it is convenient first to emit tl cm in wonting and 
then to annex as many cipheis to tie product as have been 
omitted. • • 

Example 2 Multiply 3700S by 4203 ; 4309 by 12 300.1 900 My 
243 J and 40300 by 4370. ' 

(i> 37008 (2) 4309 (3) 290 


4203 
111024 
74016 

148032_ 

155544634 


12300 

12927 

8618 

4309 _ 
53000700 


290 

243 * 

«r 

116 
58 __ 
70470 




1000 


EXAMPLES 

Perform the following,multiplications 
* 54 x 98 

fjT 4973 X 345 2 * 9<>4 

x 708 ^8463 x 34a 

x 8007 n£i**» 4<>7 x6oj 

‘ JCw634ooX7o6 of * nSltfftfiyBxot 


4^740x69. 


7 ^P S x 7°8 ^8463 x 34a *%J^&39 X 5009 

x 8 o S7 , 2^WP4°7 x 6050 3456 x^ 09 . 

‘ l^\ 4634 oo x 706 a| • T4 Lu ||?8 x 90072 . ^ 88 . 4&390 x 8907 ., 
IS*^573056x900082 ^ * 7390350x3009^ 

Tl* 1^876507x39421. iA 9 3700 x 80002500a* 


io .|^876 507 x 39421 . ^49 3700 x 80902500 a* 

^V>$N&543* 97^53 ^ «i 370304 x 6070^70 , 

& £397650x90060. 2 &^ 7 Hfco 3 K&ojrjk' 

S4> 1 ^ 50038 x 700208 325705 ft* 334763 a 

AS, 35756x6570002* f AT. 209030x40080060a 

Obtain the following products by using one line of muldjdfcatioh 

Vfjk' /♦ / / 

‘'it, ^329x11 20. 3809x12. 80 . 7*04*13., 

SI. 7082x14. as. 4890x15. S8*j|7«»**& 

SA 1357 ^ 47 * SA 28070x 18. 94 ^^ 19 . 

ST* TWs are 192 pie* fa a rupees him Sfcwy $«* 429 fhar* 
in y/QSpXQtetf l y lift 




multiplication 


is the weight of 739 hags of rice t each wewKg 
28 tnflmds ? *- * ‘ 

** 42 . How many mpees must be paid for 6 elephants at 3479 

■rupees each, and 16 horses at 765 lupees each ? * * 

ygtern has a leak by which 78 tolas of water come out 
I full cistern ts emptied in 43 hours, how many tqjas 
Cistern hold ? 


piU^VV«*»« * 

* * 4 ft^|^|tern 


Find the continued product 


28 bv 8, and the product by 3, the 

iftnMWuetng 


mg 672. 


EXAMPLES. II. 


28 

8 

224 

3 

672 An* 


Find the following continued pi oducts : 
l.i 27x8x2. 2/ 703x85x79. 8, 8050x70x30. 

4.1^9x85x76x5 A* 3205x9x8x5 2$ 99x88x77x66. 
7 . * How much ft twice nine time! $erenty*thrce ? 


V j ivMA ** **■■ mm yi*n«v>n | ■ v — »■ Ital^nake- 

i|ke a maund: how many tolas are there in a maund r 

10 . A book contains 329 pages, eaqh page contains 47 lines, 
and each line contains 45 letters ; how many letteis are there in 
the whole book ? * 

H. How many mangoes aic there on a tree which bds 29 
branches, each branch containing 325 mangoes ? 

12. In a railway *tiafo there we 46 carriages ; each catyfeg* 
has 6 compartment? y and each compartment contains 8 u persojt? i 
bowmank persons are there m the 1 train T 

i * 


B* .*n>e **f*kpM, POWrfuM W 1 *.* 1 

product^ 1' ~~~ 

Th& Ml 

3#ktt2K»we^ *nn wwim f uw ® 1 ' w • “ w *T‘ 5! \* 7 mkr ± f ?' 
■diuttWb the third power its cube. The number been Is chOu 

ctlpTita JW &wer. 
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ARITHMETIC 


EXAMPLES. IS. 


Find the square of 


1. 

>, 2. 3 , 4 » 5 *—i 9 » 2 °- 

2. 

24. 

3 . 50. 

4 . 

68. 

6. 

100. 


. 7 . 

248. 

8. 

729. 



Find the cube of 




10. 

h 2, 3, 4,... 19, 20. 

11. 

93 - 


13 . 

879. 

14 . 

555 - 



t 16 . Find the value of 25 3 + 40 8 - t2*+2 4 . 


VI. DIVISION. 

37 . Division is the operation by which we find how often 
one given number, called the Divisor, must be subtracted from 
another given number, called the Dividend, so that the Re¬ 
mainder, if any, may be less than the first given number. 

The number of times the subtraction is pedbrmed is called the 
Quotient. 

It will be found that 7 units can be subtracted from 30 units, 

4 times, and that then 2 units out of 30 remain over. Hence, when 
30 is divided by 7, 30 isthe dividend^ 7 is the divisor , the quotient 
is 4 and the remainder is 2. . 

The sign of division is Thus 304-7 signifies that 30 is to be v 
divided by 7, and is read “30 divided by 7” or simply “30 by 7.” 
The symbol jS J P is also used to denote th.e same operation of 
division. 


38 . It follows from the definition of (division that 
Divisor x Quotient 4* Remainder = Dividend. 

When there is no remainder the division is said to be exact. 
In this case division may be explained as the inverse of multiplica¬ 
tion, the quotient being the number whose product by the divisor 
is the dividend. 

33 . By division we break up if number (dividend) into equal 
parts £ if the divisor represents the magnitude of a part, the 
quotient gives the number of the parts ; if the divisor represents 
the number of the parts, the quotient gives the magnitude of one 
of the parts. 

• Example 1. 30 oranges are divided among boys so that each 
Joy gets 7 oranges ; how many boys get a share ? (Arts: 4 boys, 
2 oranges repntinder). 



DIVISION 


w nmny d 


& 2 - 3° oranges are divided equally among 7 boys y 
how^BRiy does each boy get ? (Ans. 4 oranges each, 2 oranges 
remainder). 

N. B. The teacher should explain how in both of these cases the 
result may be obtained by repeated subtractions. 



vision of numbers not greater than 400 by number^ 
10 is effected,by means of the Multiplication Table. 

[vide 59 by 7. 

to find how often 7 may be subtracted from 59, 
5, //Ou' many times J is contained in 59. 

ind the quotient and the remainder by successive sub* 
tractions of 7 from 59. But we are saved the trouble of repeated 
subtractions by usin^ a known result of the Multiplication Table. 
Thus, since 8 times 7 is 56, 594-7 gives 8 as quotient and 3 as 
remainder. 


EXERCISES IN MENTAL DIVISION. 

I . How many times is 5 contained in 20 ? S in 72 ? 9 in 54 ? 
14 in 14 ? 16 in 128 ? etc. 

2 - How many times can you subtract 7 from 56 ? 6 from 48 ? 

9 from 81 ? 18 from 306 ? etc. 

8. Divide 84 into 7 equal parts ; 104 into 13 equal parts ; etc. 

* 4. What is the fourth part of 36 ? sixth part of 54 ? twelfth 
part of 108 ? etc. 

ft. In 54 how many times 4, and how many over ? how many 
times 5, and how many over ? etc. 

6. What is the remainder when 7 is subt&^tcd as often as 
possible from 64 ? 6 from 42 ? 8 from 84 ? etc. 

7 . Find the quotient and remainder when 43 is divided by 6 ; 
70 by 8 ; 85 by 9 ; 190 by 16 ; etc. 

8. How many times does the fourth part of 72 contain 3 l . 
fifth part of 70 contain 7 ? etc. 

9 . t35*mangoes were divided equally among 15 boys ; how 

many did each get ? • 

10. 54 oranges are distributed equally among the children of a 
• family, and each one gets 9 ; how many children are there in the 

family ? • 

II. There are 16 annas in a rupee ; how many rupees are there 

in 144 annas ? . 

12, 1 bought a dozen chairs for 72 rupees j what is the price 
of a single chair ? • * 
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18 . How many yards of doth at 12 annas each can ' 
180 annas ? 

14 . How many dogs have So legs ? * 



41. When the dividend and divisor are any numbers, the 
process of division is as follows : 

Example. Divide 88909 by 24. 

The form of the operation is 

24 ) 88909 (3704 Quotient. 

7 _ 2 „ 

169 

168 

109 

96 

. 13 Remainder. 

The explanation is this : 

We first take 8, and we find that 24 is not contained in it : we 
therefore take 88 and find how often 24 is contained in 88, and as it 
is contained three times, we set down 3 as the first figure in the 
uotient ; then multiply 24 by 3 and subtract the result 72 from 
8 : to the remainder 16 we bring down the next figure in the 
dividend ; then, as 24 is contained in 169 seven times, we set down 
7 as the second figure in the quotient ; then multiply 24 by 7 and 
subtract the result 168from 169 : to the remainder 1 webring dodrn 
the next figure in f £he dividend ; then, as 24 is not contained in 10 
we set down 0 active third figure in the quotient and bring down 9, 
the next figure in the dividend ; then, as 24 is contained in I09 four 
times, we set down 4 as the fourth figure in the quotient ; then 
multiply 24 by 4 and subtract the result 96 from 109. We thus 
obtain 37P4 as quotient and 13 as remainder. 

N. B. The student will see that in the 
above process what we really do is this ; from 
the dividend we first subtract 3000 times 24, 
next from the remainder wc subtract' 700 
times 24, and then from the second remainder 
we subtract 4 si mss 24 ; we therefore alto¬ 
gether subtract qowb+ 700+4) or 3704 times 
24 from 88909: 'Hie form of this extended 
operation is shown at the side. < 

#r EXAMPLES. 13. 

Divide 

L 376 bgr 2,* 2. 9234 by 2. 

dfj 70C0 by 3. 8. 8025 by 3. 


24) 88909 (3000 
72000 

16909 ( 700 
i6«oi> 

' 4 T( 4 

96 _ 

Remr. 13 3704 Qt, 

x 

1 A ii 

. % ' 

, S. 798$ 

0. 90116 by > ; 
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v ,» ( 

7 . fio45 by 4. 8. 

10. 12345 by 5. 11. 

13 . 90403 by 6. , 14 , 

• 18 . 3789 by 7. 17 . 



34 . 10000 by 59. 35 . 

37 . 35896 by 88. 38 . 


32813 by 4. 0 . 45678 by 4. 

100200 by 5. 12. 77777 by 5. 

87345 by 6. 16 . 78934 by 6. 

45986 by 7. 18 . 32480 by 7. 

34509 by 8. 21. 16042 by 8. 

90001 by 9, 24 . 7S000 by 9. 

24560 by 10. 27 . 32000 by io, 

39042 by 16. 30 . 57084 by 19. 

72043 by 37. 33 . 96100 by 48. 

707070 by 62. 30 . 10020 by 

47500 by 91. 30 ./a8923 by 329. 


40 . 97856 by 141. 41 . 13013 by 269. 42 . 26534 by 584. 

j 43 . 89089 by 555. 44 . 3678013x628. 46 . 30321 by 681. 

48 . 398406 by 879. | 47 . 700000 by 991. 48 . 999999 by 8888. 

40 . 809345 by 3456. 60 . 3270457 by 1002. £l. 7766334 by 7634. 

62 , ^ 2080400 by 5456. 63 . 9997770 by 39061 

64 . j 47946387 by 7207. 56 . 987654321 by 8642. 

66. <^23456789 by 98765. 67 . 187654321 by 12345. 

68 . ■ >080924890 by 7*2034. 59 , 1200730092 by 897324. 

0Qr» 38407890901 by 90735. 81 . - 208900563000 by 870056. 

82 . 297506823 by 708076. ? ; 83 . 567892314670 by 8976867* 

04 .. 7801849202713 by 926. 6 5. p-98765404 5678$ by 999 - h 

68 . The product of two numbers is 357435 » one of them is 
705 ; what is the other ? 

87 . How many men will receive 113 rupees each out of 4068 
rupees ? 

68. How often must 817 be taken to make up 431376 ? . 

88, What number multiplied by 493 will produce 6409 1 


. 70 . I subtract 3405 from 780953* then subtract 3405 from the 
remainder* »nd so on : how oftgn can I do this ? . , , ;i 

71 . The quotient is 3 ° 7 , the divisor 98 and % Remainder $ 
whsft fs the dividend ? * - i . '■ > 


’ 78 . The population of a certain town fe.3453 36pand one out 
of 45 dies annually ; how many dio' iKMt yekr? 1 .. 

73 . A gemiOman’s yearly income is igsoorupees j ho%tnpfh 
mu# he spend per week so that he may neither save nor jb^pwT 
(Them are |2 weeks in a year), „• * \ '•£* 

• • 9 s. *» , 
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74 . A ship sails 125 miles a day ; how long will it take to 
sail a distance of 32000 miles ? 

75 . 2750 bottles are to be packed in boxes, each holding 125 
bottles : how many boxes will be required ? 

SHORT DIVISION. 

4 $. The process of division may be greatly stu^isied 
the divisor does not exceed 20. ^ 

Example. Divide'8:59 by 6. 

6 ) 8259 

quot. 1376, rem. 3, 

We draw a line under the dividend, and under this we set down 
the successive figures of the quotient, the multiplication, subtrac¬ 
tion, etc. being performed mentally. 

EXAMPLES. 14 . 

Divide, employing Short Division, 


l. 

34561 by 2. 

2. 

78930 by 3. 

3 . 

80358 by 4. 

4 . 

12792 by 5. 

6 . 

23057 by 0. 

6 . 

98400 by 7, 

7 . 

34567 by 8. 

8. 

19870 by 9. 

9 . 

34567 by 10. 

10. 

580046 by 11. 

11. 

807040 by 12. 

12. 

135689 by 13. 

13 . 

4507132 by 14. 

14 . 

743080 by 15. 

15 . 

935862 by 16". 

16 . 

3890457 by 17. 

17 . 

8207305 by 18. 

18 . 

12345678 by 19. 


18 . Each of 3436789, 80704030 and 987634321 by 2, 3, 4 » 5 » 
6,... 19, 20 separately. 

20 . Work examples 1 to 30 of Examples 13 by Short Division, 


VII. PROPOSITIONS IN THE FUNDAMENTAL 

OPERATIONS. 

43 . To find the sum of any number of- the natural numbers 
beginning with 1. 

Rule. Multiply the last numbe% by the next higher %umbe*\ and 
divide the result by 2. - * 

Example 1. Add together 1 + 2 + 3 + 4 +15. 

Here the jast number is 15, and the next higher number is 16 j 
their product is 240 ; therefore the sum required** 240 4 *2*» 120. - 

Example. 2, Add together 21 + 22 + 23 f... + 35, 

Here, add together the numbers from 1 to 35, and also the turn*- 
t»crs from t to to ; anil subtract the latter sum from the former,, . - f 
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44. Given the sum and difference of two numbers, to find the 
numbers. 

Rule. To get the greater number, add the sum and difference^ 
and divide the ies\ilt by 2. To get the smaller number , subtract 
the difference from the sum , and divide the result by 2, 

^ Example 1. The sum of two numbers is 40 and their difference 
'•* 16 ; what.is the greater number ? 

Voeess • 40 +i6**56 ; 56-4-2 =*28 Ans. 

'-xample 2. The sum of two numbers is 59 and their difference 
; what is the smaller number ? 

Process : «>9-n»48 ; 48+2«24 Ans. 

EXAMPLES. 15. 


Find the value of 


1. 

1 + 2+ j + ... +20. 

2. 

I +2 + 3 + ...+ 30. 

3 . 

1 +2 +■ 3 + v.. +45. 

4 . 

I + 2 + 3 + ...+ 75. 

6. 

1 +3 + 3-K.. + too. 

0. 

7 + 8 + 9 + ...+ 50. 

7 . 

40+41 +43 +-... + 90. 

8. 

100+ tot + 102 + ... + 200. 


9 . The smn of two numbers is 376, and their difference is 114 ; 
what is the greater number ? 

IX). Find the greater of two numbers, of which the sum is 89251 
and the difference is 385'. 

11. The sum of two numbers is 83957, and their difference is 
74S21 ; what is the smaller number ? 

12 . Find the smaller of two numbers, of which the sum is 
79358 and the difference is 3456. 

13 . The sum of two numbers is 8527 and their difference is 
729 j find the numbers. 

14 . Find the two numbers, of which the sum is icocoand the 
xliffeience is 888. f 

45 . tftfidplicaiion by factor «. 

* Exciinple r. . Multiply 329 by 35. Here 35—7 x 5. 

• Process;: 329 

7 m 
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Example 2. Multiply 1725 by 217, and by 721, making in each 
case only two partial multiplications. 


(0 1725 

217 

12075 
3622 s 

374325 Am . 


(2) 1725 

.721 

12075 

36225 

1243725 Am. 


Here, we multiply by 7, and by 21 ; but the product by 
obtained by multiplying the first product by 3. 


40 , Abbreviated methods of Multiplication. 

(tf) To multiply a number by 5, annex o to the number, and 
divide the result by 2. Thus, 172x5 — 17204-2“-860. 

Example. Multiply 172 by 15. * 

2 ) “* product by ic. (1) 

860 =* product by 5. (2) 

Adding (1) and (2), 2580 — product by 15. 

(b) To Multiply a number by 25, annex 00 to the number, and 
divide the result by 4. Thus, 38 x 25 “38004-4 — 950. 

»■* 

Example 1. Multiply 38 by 35 * 

4 ) 3800 

9 i° =■ product by 25. (1) 

380 a- product by 10 . (2)' 

Adding (1} and (2), 1330 - product by 35. 

Example z. Multiply 38 by 75. 

4) 3800 m product by 100. (1) 

950 * product by 25. (2) 

Subtracting(2)from (1), 2850 *■ product by 75. 

(e) To multiply a number by 125, annex 000 to the number, 
and divide the result by 8. Thus, 89 x 12 5^890004-811125. 

(ir/) To multiply a number by 9, 99, 9999,annex as 

many 0*3 as there are 9*5 in the multiplier, and from the result sub¬ 
tract the number itself. Thus, 34 fc x 99 34 500**34 5 -*$415 5. 

(e) To multiply by a number which differs but little from to, 
100, iooo, 10000,..., we employ a method similar to the above. 

Example. Multiply 345 by 998. 

345 x 1 coo *■ 345000 
345x2 - 690 

By subtraction) 344310 Am. 
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47 . Abbreviated method of squaring a given number. 

If the given number contains two figures*.—To and from the 
given number add and subtract the unit figure ; multiply the two 
results together,* and to the product add the square of the unit 
figure. If the given number contains three (or more) figures, take 
from the end two (or more) figures instead of the unit figure. 

Example 1. Find the square of 47. 

47 + 7**54 J 47 - 7-40 ; 

54x40 = 2160; 7 S =*49 ; 

.*. 47 s -2160 + 49 -2209. 

Example 2. Find the square of 346. 

346 + 46 = 592 346 - 46 - 3°° 5 392 x 3cc - u 7600 ; 

346*= 117600 +46 s . 

Now, 46 + 6 = 52 ; 46-6 = 40; 52x40 = 2080; 6 2 = 36 ; 

46 s = 2080 + 36=2116. 

Hence 346*= 1176)00+2116 = 119716. 

EXAMPLES. 1 G. 

Multiply, using factors not greater than 20, 

1 . 72S by 24. 3 . 8025 by 42. 3 . 9345 by 72. 

4 . 92 r by 144. 6. 872 by 280. 6. 742 by 128, 

"Obtain the following products by two lines of multiplication only. 
7 . 7925*328. 8. 825x729. 9 . 3S42X321. 

10. 392x366. 11. 526x848. 12. 754 x <1812. 

13 . Obtain the product of 2356 by 125255 by tlnee lines of 
multiplication. 

14 . Multiply 8273 by 147497 making only three partial mul* 
tiplications. 

Obtain the following products by the method of Art. 46. 

16 . 725x5. 10 . *329x5. 17 . 812x5. 18 . 84x25. 

10. 729X2J, 20. 92x25. 21- 98x125. 22. 125X125. 

23 . 207x125* 24 . 112x99.* 26 . 282x999. 28 . 204x9999. 

27 . 421x998. 28 . 4268 x98a 30 . 827x9997. 

• 30 . 739X50. 31 . 37^x15. 32 . 892x35. 

33 . 709x75. 34 . 304x15. 86 . 789 x 75 - 

Find, by the method of Art. 47> the square of 
ae. 35. 37. 55. is. 86. ^ 30. 97. 

40 . 325. 41 . 465- 42 . 779 - * '. 43 . 896. 

. f . - C. A. 3 
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48. Division by factors . 

Example i. Divide 15792 by 48. Here 480*8x6. 
Process : 8 ) 15792 

6 ) 1974 

3291 quotient. 


Example 2. Divide 934 by 24. 


(A) 

4 ) 934 

6 ) 233„,2 

38... 5 

The quotient is 38. 

The remainder =■ 5 groups of 
4 units+2 units**30+2=22. 


(B) 

4)?34 
3 ) 233-2 
2) 77-2 
qt. 3S... 1 

Remainder— 2 + (2x4)4-(1 X4X3) 
=*22. 


In all cases, 

The true remainder** 1st R+(2nd R x istldvr.) 

* + (3rd R x istldvr. x 2nd dvr.)+etc. 


49 . Abbreviated methods of Division . 

(1) To divide a number by 10,100, 1000,.,cut off one, 

two, three,.. figures from the right of the number ; the figures 

cut off will give the Remainder and the remaining figures the 
Quotient. Thus, when we divide 53274 by too, the quotient is 
532, and the remainder is 74. 

(2) To divide by any number ending with ciphers, cut off the 
ciphers from the divisor and as many figures from the right of the 
dividend ; then divide the remaining figures of the dividend by the 
remaining figures of the divisor, and to the remainder annex the 
figures cut off from the dividend to get the total remainder. Thus, 
if we have to divide 3754 by 700, we divide 37 by 7, which gives 
5 as quotient and 2 as remainder ; the total remainder is 254. 

(3) To divide a number by 5,15,35 or 45, multiply the number 
by 2 and divide the result by 10, 30,70 or 90 (by the above 
method) ? divide the remainder by 2 to get the true remainder:. 
Thus to divide 78 by 5, we multiply 78 by 2, getting 156 as the 
result; this divided by 10 gives (5 as quotient ,aed 6 as re¬ 
mainder ; 'th^lrue remainder is 6+2 or 3. Hence 78 divided by 
§ gives 15 af?quoiient and 3 as remainder. 

(4) To divide a number by 25 or 75, multiply the number by« 
4 and djvidd the result by 100 or 300 ; divide the remainder by 4 
to get the - true remainder* 

• (5) To divide a number by 125,' multiply the number by 8 and 
divide the result by.iOoo ; divide the remainder by 8 to get the 
“true remainder* 
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EXAMPLES. IT. 

In the following examples employ Short Division. 


1. 

936+24. . 

2. 

736+32. 

3 . 

1890+45. 

4 . 

2856-7-42. 

5 . 

3312 +144. 

6. 

8274+25. 

7 . 

38920-5-72.. 

8. 

23456+63. 

9 . 

74829+99. 

10. 

82034+ £2 I. 

11. 

704568+240. 

12 . 

824506 + 8*. 


123456 + 7". 

14 . 

987654 + 480. 

16 . 

888888+5*. 

JF Divide by the method of Art. 49 : 



18 . 

3894+ IO. 

17 . 

3456+-100. 

18 . 

S 9345 + iooo- 

19 . 

82746 + IOO. 

20. 

89346 + 1000. 

21. 

123456 + 10000. 

23 . 

3832 + 30. 

23 . 

7892 + 50. 

24 . 

98467 + 800. 

26 . 

73568+ 1900. 

26 . 

736894+16000. 

27 . 

9*76543+12600. 

28 . 

354693 + 2900. 

29 . 

7689246+790. 

30 . 

9234587 + 3400. 

31 . 

378 + 5 . 

32 . 

4689+5. 

33 . 

1276 + 5. 

34 . 

7845 ^ 25 - 

36 . 

82769+25. 

38 . 

137892 + 25. 

37 . 

83764+125 

38 . 

137891 + 125. 

39 . 

3792 + 125* 

40 . 

374+15 

41 . *789+35. 

42 . 

921+45. y 

43 . 

,2 34 + 75 - 

44 . 

1394 + 65. 

46 . 

9246+85. 


,50. The process of multiplication and subtraction may be 
combined in a question like the following : 

Example. Subtract 7 times 347 from 3283. 

Mental process : 7 times 7 is 49 ; 49 and 4 are 53 : 32S3 

carry 5 and 7 times 4 are 33 ; 33 and 6 are 38 j 347 

tarry 3 pn<l 7 limes 3 are 24 ; 24 and 8 are 32. 7 

*54 

Koto. The above method may be very advantageously em¬ 
ployed in the process of division. 

Example. Divide 8422 by 34 

Here^ b>the method of the above example, 34 ) 8422 ( 247 
vrt multiply 34 by 2, subtract the product 162 

from 84 and set down only the remainder 16 j j62 

. And so on. .. — 

0 24 

EXAMPLES. IS. 

Subtract 

1« 329x8 from 4827* 2. 732 *.9 from 82170. 

8. 379$ x 6 from 894670. 4 . 9378 X 7 from 369812. 
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5 . 7384 x ii from iocooo. 8. 369 x 12 from 89468. 

Add 

7 . 389x41039. 8. 894x940786. 

D. 7345 x 12 to 3940. 10. 39874 to 329 x 16, 

In the following- examples use the method of Art. 50. 

11 . 3798^-76. 12 . 388754-329. 13 . 824564-729. 

14 . 7608204-378. 15 . 34567S94-3246. 16 . 34507894-3' 


CASTING OUT THE NINES. 


51 . The following method called “casting out the nines 1 ' 
is frequently employed investing the correctness of the result of 
multiplication. 

Divide the sum of the digits in the multiplicand by 9 and set 
down the remainder ; do the same thing with the multiplier ; mul¬ 
tiply the two remainders together , divide the result by 9, and set 
down the remainder; then if the multiplication has been per fanned 
correctly , the last remainder will be the same as the remainder 
obtained by dividing the sum of the digits in the yjoducf by 9, 


Example . 186 x 4 7 = 874 2. 



The sum of digits in 186**15 ; 
the sum of digits in 47«11 ; 

6 x 2 *=* 12 ; 134-9 gives rein. 
Sum of digits in 8742 — 21 ; 21 


1 54-9 gives rent. 
114-9 gives tem. 
3 . 

4-9 gives rent. 3 . 


JV. B, This test will fail if such a mistake has been committed, as 
does not affect the sum of the digits of the product, or, increases or 
decreases it by 9 or a multiple of 9. 


EXAMPLES. 10 . 


1 . 

4 . 


7 . 


Multiply, and test the result of multiplying 
3756 by 738. 2. 8943 by 826. 

30804 by 3080. 5 . 78093 by 8034. 
39400 by 3900. 8. 803075 by 39a 


3 . 

6 . 

9 . 


3789 by 989. 
739$° by 3001. 
823794 by $134. 


KI 3 CBLL ANEOTJS EXAMPLES. 20 . 

I,' number must be added to 3452 to make 6000 ? 

* 2. _>^p|hUmbor must be taken from 3024 to leave 999 ? 

* * 3 . tf 3 «m df two numbers is 8920, and the smaller Dumber 
«* 309 H>* the greater number ? 
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4 . The difference between two numbers is 379, and the greater 
number is 1000 ; what is the smaller ? 

6. The difference between two numbers is 79, and the smaller 
number is 709 ; -what is the greater number ? 

X 8. What is the difference between the least number of five 
figures and the greatest number of three figures ? 

7 . .The dividend is 3792, the quotient 12 and the remainder o ; 

.find the divisor. • ■ 

8. What number multiplied by .304 will produce 3344 ? 

9 . The divisor is 321, the quotient u and the remainder 260 ; 
find the dividend. 

> 10 . What is the divisor when the dividend is 345, the remain¬ 
der 5 and the quotient 20 ? 

II. Find the sum of all the numhers of 3 digits, which you 
can form with the figures 3, o, 4. 

13 Find the difference between the greatest and the least 
number of 4 digits, that you can form with the figures 3, 2, 7, 8. 

\ 13 . There are two numbers, of which the product is 7243491, 
and the greater number is 34007 ; find the difference between the 
two numbers. 

14 . Find the sum of the products, two and two* of 369, 21** 
and 648. 

/ 15 . Mow many times can 23 be subtracted from 920550, and 
what will be the final remainder ? 

18 . The product of two numhers is 173433 , and half of one of 
them is 163 ; what is the other ? 

17 . The prod net of two numbers is 123904, and double of one 
of them is 1408 uhat is the other ? 

18. How many time? in succession must 201 be added to 3166 
to make the final sum toooo ? 

v 19. How much must be added to the product of 75 and 83 to 
give the product of 75 and 85 ? How much must be subtracted to 
give the product of 74 and S3 ? 

20 . How often docs the sum of 3692 and 2769 contain t&feit 
differencer • 

81 . What number multiplied by 37?,will give the same product 
as 185 multiplied by 309 ? 

>c 22 . In a division sum the divisor is 5 times and* the quotient 
\4 6 times the remainder which is 73 ; what is the dividend ? 

2& If, in dividing a number by 105, the operation Jgp performed 
by short division by employing factors 3^5,7 in succession, and the 
several remainders be 2, 4, 5, what is the complete* remainder ? • 
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24 . If when a number is divided continuously by 7, 8 and 9 the 
remainders are 5, 3 and 6 respectively, what would be the remain¬ 
der if the same number were divided by the continued product of 
7, 8 and 9 ? 

V^ 5 . The quotient is 702, the remainder is 241 and the divisor 7 
more than the sum of both ; what is the dividend ? 

v/fce. The sum of two numbers is 205, and one of them exceeds 
the other by 7 ; what are the numbers*? 

27 . Your age is 12 years your brother’s age is 19 years; 
what will be your brother’s age when you are 16 years old ? 

23 . Find the sum of three numbers, the first of which is made 
up of. 3908 and 78904, the second of which exceeds the first by 1740, 
and the third exceeds the difference of the other two by 7809. 

20 . There are two numbers ; the less is 94567, and the other 
exceeds it by 327 ; what is their sum ? 

30 . I have 3290 rupees .in cash, 75000 rupees in Government 
promissory notes ; I owe 3525 rupees to A and 25 rupees less to B : 
liow much am 1 worth ? 

V'si- The sum of two numbers is 729, the less is 57 ; what is 
their difference ? 


82 . What number must be subtracted from the product of 329 
and 412 to make it equal to ihctr sum ? 

83 . A man sold 260 mangoes at 2 pice each, and 50 oranges 
at the rate of two for a picc ; how many pice did he get in all ? 

34 . Obtain the product of 3749 by*216636 by. three lines of 
multiplication. 

38 . Multiply 7384 by 42428 in three lines. 

38 . If I had 300 rupees more, 1 could have paid a debt of 750 
rupees and have 25 rupees over ; how much have l ? 

V 37 . In a game of cricket A, B and C together score 134 runs ; 
B and C together score 76 runs ; and A and C together score 100 
runs ; find the number of runs scored by each. 


38 . A and B together have 79 rupees, C has 49 rupees less 
than what A and B together have, and B has 9 rupees 400re than 
C i find what each has. * 


‘■"‘ 38 . I bought a dog for 25 rupees, a cat for 15 rupees less, and 
a hprse for 30 rupees more than twice the price of the cat and dog ; 
how much dkf 1 spend in all ? 


' A man, after selling oranges to three purchasers, found 
thal he had a rupee worth left j if he had sold $ more changes to 
each purchaser he would have only 3 left : at whAt rate pet; rupee 


end 


? 


"•'$r “ 
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41 . A cistern has two pipes attached to it ; by one of the pipes 

24 seers of water enter into the cistern per minute,, and by the 
other 14 seers go out in the same time : how much water will there 
be in the cisterji if both the pipes are left open for 6 minutes? 
Also find how much the cistern holds if the empty cistern be filled 
in 10 minutes when both the pipes are open. , 

42 . A gentleman’s monthly income amounts to 250 rupees, 
and his monthly expenses amount to 175 rupees ; how much will 
he be able to save at the end of 2 years ? [A years* 12 months.] 

, w?' ! 43 . A man’s age is 59 years ; his brother is 7 years older than 
Ire, and his sister 12 years younger than his brother : what was the 
man’s age when his sister was born ? 

'--’' 44 . A man was 30 years old when his eldest son was born ; 
how old will his son be when he is 40 years old, and what will be 
the man’s age when the son is 40 years old ? 

45 . Find a number such that if it be added 12 times to 6o the 
sum will be 780. 

-''' 46 . The distance from Calcutta to Goalundo is t $2 miles ; a 
train starts from Calcutta at 7 A. m., and runs towards Goalundo at 
the rate of 19 miles an hour : at what o’clock will it arrive there ? 

47 . Take any number, subtract from it the sum of its digits j 
the result will be divisible by 9 without remainder. 

-' 48 , If any number and the sum of its digits be each divided 
by 9, the remainders will be equal. 

• “ 49 . Take any number, multiply it by 2, add 16 to the product, 
divide the sum by 2, subtract the original number from the quo¬ 
tient ; the remainder will be 8. 

50. The product of any three consecutive numbers is divisible 
by 6 without remainder. 

VIII. ^MEASURES OF MONEY AND REDUCTION. 

5 * 2 . In practice it is found convenient to use large units for 
measuring large quantities, and small units for measuring small 
quantities. Thus, we say that the price of a table is 20 rupees ; 
the price of a book is 10 annas ; the price pf a toy is 3 pice. 

A listerf the relative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Table. 

S3. V* English. Money Table. 

4 Farthings (f.) make t Penny (id.), 

12 Pence >.» 1 Shiking (is. or lb),' 

20 Shillings ... i Pound or Sovereign (£ft 

2 Shillings—1 Florin. 5 Shillings—1 Crown. 

21 Shillings — 1 Guinea. 27 Shillings-1* Moidore. • 
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Note, i, 2 and 3 farthing* are usually indicated by Id. 
and | d, respectively. 

The following coins are now in circulation in England : 

Copper coins :—a farthing, a half-penny, a penny. 

♦ Silver coins a threepenny piece, a fourpenny piece (or-/ root), 
a sfxpence (or / ester ), a shilling, a florin, a half-crown, a crown. 

Gold coins :—a half-sovereign, a sovereign. 

The following gold coins are now obsolete but were in circula¬ 
tion at various periods in England :—a noble (o s. 8 d), an angel 
(ioj.), a half-guinea (tor. 6 d.), a maik or merk (13.C. 4 d.) t a guinea 
(2 u.), a carolus (23.?.), a jacobus (25 s.) t a moidore (17s.). 

The standard of gold coin in England is 22 paits of pure gold 
and 2 parts of copper, melted together. Each of these 24 parts is 
called a carat. Pure gold is said to be 24 carats fine and standard 
gold 22 carats fine. From a pound Troy of standard gold there are 
.coined 46if# sovereigns, or £46. 145. 6 d. The standard of silver 
coin is 37 parts of pure silver and 3 parts of copper. From a pound 
Troy of standard silver there are coined 66 shillings. In copper coin 
age 24 pennies are coined from one pound Avoirdupois of copper. 

Gold coinage is the standard in England. Silver coinage is not 
a legal tender for more than 40J., nor is copper coinage for more 
than 12 d 


54. Indian Money Table. 

3 Pies ( p ) make 1 Pice. 

4 Pice or 12 Pies ... 1 Anna. (i«*.)! 

16 Annas ... 1 Rupee (Hi). 

A gold Mohur is a gold coin whose weight is equal to that of a 
rupee. Its value in silver money is variable. In paying Doctors 7 
fees a gold mohur means Ri6, and in paying Lawyers’ fees, K17. 

15 Sicca Rupees — 16 Current Rupees. 

100 Raes of Bombay ** A quarter-rupee. 

100 Cents of Ceylon *=* 1 Rupee. 

A Pagoda of Madras -» R3. 8a. 

Copper coins :—a pie, a half-pice,^ pice, a double-pic?. 

Silver coins :—a two-anna piece, a four-anna piece or quarter- 
rupee, an eight-anna piece or half-rupee, a rupee. 

Gold coins ».—a five-rupee piece, a ten-rupee piece, a gold mohur 
or fifteen rupee piece, a double gold mohur or thirty-rupee piece. 

The standard of gold or silver coin in India is 11 parts of pure 
gola or silver and 1 part of alloy. The weight of a rupee or of a gold 
mbhur— (Sp grains Troy. A double-pice weighs 200 grains Troy. 
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Gold coinage is not a legal tender in India : tlie rupee and haif- 
nipee, are legal tender for any amount, other silver coins and the 
copper coins being a legal tender for the fractions of a rupee only. 

A rupee is approximately equivalent to 2 shillings, but its value 
in English money is variable. 

In keeping accounts in Bengali the following Table is in coni* 
nion use : 

4 Cowries .make 1 Ganda. 

5 Gandas ... 1 Buri, Paisa or Picc. 

4 Buris or 20 Gandas ... 1 Pan or Anna. 

4 Pans ... 1 Chouk or Quarter-rupee. 

4 Chouks ... 1 Kalian or Rupee. 

One Cowry«■ 3 Krantis-4’ Kags — 5 Tals — 7 Dw'ms-o Dantis 
=*27 Jabs*80 Tils. 

The following Tabic gives the sub-divisions of a pice, as used 
in Behar, North-Western Provinces and the Punjab : 

2 Adtlhis •» 1 Damii ; 2 Damns ** t Chidam ; 

2 Chidams = 1 Adhela ; 2 Adhelas *= 1 Paisa or pice. 

REDUCTION ,. 

55 . A quantity expressed by means of a single unit is called 
a simple quantity. A quantity expressed by means of morr 
than one unit is called a compound quantity. Thus, R? 15 a 
simple quantity ; U3. .pn. 3/>. is a compound quantity. 

Reduction is the process by which we express (1) a simple or 
a compound quantity in terms of a lower unit, or (2) a simple 
quantity in terms of higher units. 

56. I. Descending Reduction. 

Example 1. Reduce R34. 7a. 6 p. to pies. 

Since Ri«i6rt., H34 = (34 x i6)<7.* 544**. 

& 34 - 7 «r.* 544 ^T 7 ^“ 5 Sl«- 

Again, since wr.“i2/*., 55m.,^(551 x 12)p. *6612/. 

» 34 - 7 a. 6 p.= 661 2p. + 6 p. «* 6618 p. A ns. 

In practice the operations o l multiplication and addition are 
combined, and the process stands! thus : 

R. a. p. 

3 * • 7 • 6 

[6 

551a. 

12 ' 

661 8p. A ns. 
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Example 2. Reduce £3. 7s. j&d. to farthings. 

Process : £. s. d. 

3 * 7*4 h 
2o 

67s. 

12 

808//. 

4 • 

3234^. A ns. 

EXAMPLER 31 . 

Reduce to annas : 

l. R39. 2. R104. 3. R7208. 4 . it 3698. 

5 . R7. ga. 0. 1423. 4 a. 7 . R37, 12a. 8. R51. 144. 

Reduce to pies : 

0 . it 309. 10 . R740. 11. R3402. 

12 . R201. 9<i. 13 . Ric. 10/7. 14 . £4704. 13/2. 

15 . R27.cw.3z>. 10 . R39. 1^2.9^. 17 . R67. 15 a. up. 

Reduce (i) to pice and (iij to pies r 
18 . R3. oa. 2 pice. 10. R7. 13^. 1 pice. 20. R9. 14a. spice. 

Reduce 

21 . R3705 to half-rupees. . 22 . R408 to quarter-rupees. 

23 . R78. i4<>. to two-anna pieces. 24 . R3. xa. to double-pice. 

25 . R30. 7 a. to half-pice. 20 . R7. 8 a. bp. to pice. 

Reduce to shillings : 

27 . £720. 28 . £240. 20 . ^709. 30 . ^305. 

81 . £20. §j. 32 . £26. 12j. 33 . £30. 17s. 34 . £33. W- 

Reduce to pence : 

35 . ^35. 38 . £ 670. 37 , £7 020. 

88 / 45 - i is. 30 . £ 50. 1 3s. - 40 . £76. ijr. 

41 . £3. 13 S.bd. 42 . £^. os, tod. 43 . £7. ibt. tld* 

Reduce to farthings : 

44 .. ,<£1060. * 45 . ^305. 17s. 46 . £7. its. gd. 

47 . £3. 7s. 3I d, ■ 48 . £7. os. 9 \d. ? 40 . £2. ibs. oj<£ 

'Reduce (i) to crowns, (it) to sixpences and (iii) to fourpences : 
•0. £$, * ‘ 61 . £10. uu. 62 . /15. t$J. 


* 
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Reduce 

53 . £2. 7J. 6 d. to half-crowns. 54 . £3. y. gd. to threepences. 
55 . 300 half-cjowns to farthings. 60 . 56 guineas to half-pence. 

57 . If the price of an orange he one pice, how many can you 
buy for Ri. ga. ? 

68. A debt of- £z. 7 s, yht. is to be paid in faithings ; bow 

many will be required ? , 

69 . Mow many one-anna books can be bcught with R7. 13^. ? 

00 . For how many children ran a treat be provided w ith 
R13. 12 a. at 4 a. a head ? 

01. I gave away £t. 13.?. to a number of beggars, giving a 
penny to each ; how many beggars were there ? 

57 . II. Ascending Reduction. 

Example 1. Reduce 1995 pies to R. a p . 

Process : 12 >1995 p. 

16) 166/1. + 3 p. rem. 

Rio. +6rf. rem. 

Answer, Rio. 6rr, }p. 

Example 2. Reduce 15723 farthings to £, s. ti. 

Process: 4)157237. 

* ) 3930 ^ + ?<?• rem. 

20 j 327J. +6d rem. 

£t6 +7 s. rent. 

Answer, £16. 7s. 6^d 

EXAMPLES. 99 , 

Reduce to R. a. p. 

1 . 10000 pies. 2 . 30793 pies. 3 . 77777 pies. 

4 . 3948 pies. 6. 7 823 pics. 0 . tun pies, 

7 . 30303 fies. * 8. 49474pies. 9 . 10001 pies. 

10. 1000 pice. 11. 3785 pice. 12. 3082 pke. 

• 13 . 7082 half-pice. 14 . 8936 halj-pice. 15 . 3840 double-pice. 

Reduce to £. s. d, : 

10. 376 pence. if 7023 pence. 18. 892 o pence. 

18 . 1000 farthings. 20. \ooo%.farmings. ?1- 3333 farthingl 

23 . 8040 farthings. 23 . 79^9 farthings. 24 . i\i&Jarthings. 
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25 . 379 half-pence. 20. 3940 threepences. 27 . 27 guineas . 
28 . 390 half-crowns. 29 . 396 sixpences . 30 . 30 moidores. 

. 31 . 1 paid one pice to each of i960 beggars ; how many rupees 

did I spend ? 

32 . How much money will be required to buy 300 cjuartcr-anna 

post cards ? 1 

33 . If you buy 730 oranges at pne farthing each, how many 
shillings shall you have to I pay to the fruit-seller ? 


IX. COMPOUND ADDITION. 


58 . The following example will illustrate the method of add¬ 
ing together compound quantities. 

Example. Add together £3. 7s. 4 \d., £8. 2r. 7fcd. t £0. 19s. 9id. 
and £2. 12s. 8 \d. 


We first add the farthings, and we find that 
there are 7 farthings ; and this being equivalent 
to i«/ + 3y., we place funder the column of 
farthings and carry id. Next we add the pence, 
and we find that there are (with id. carried; 
29 pence, and this being equivalent to 2S. + $d. t 
we place 5 under the column of pence and carry 
2.'. And so on. 


£. s. d. 

3 ■ 7 ■ 4h 

8 ■ * • 7i 

9 ■ 19 • 9l 
2 . 1 2 ._8J 

,£24 . 2 . 52 A ns 


EXAMPLES. £3. 



a. 

pice. 



pice . 


a. 

pice. 

a. pice. 

1. 

3 . 

2 

2. 

8 

. 3 

3 . 

12 

. 3 

4 . 13 . 2 


7 - 

3 


12 

. 1 


7 

1 

10 . 3 


9 • 

2 


*4 

. 2 


13 

. 2 

9 . 0 


6 . 

3 


10 

• 3 


*5 

■ 3 

8 . 1 


a. 

A 


/z. 

A 


a. 

A 

, «■ A 

6 . 

9 * 

9 

6 . 

12 

. 10 

7 . 

7 

. 0 

8. 8.3 


10 . 

4 


7 

■ 7 


1Z 

. 7 

9 • 11 

, 

7 • 

p 


1; 

. 11 


i 4 

. 10 

to* *5 ■ 7 


IL.J. 

JJ 

a 

14 

8 

• 

13 

. 4 

12 . 9 

r —- — 

- 

8. 

A 

A 


8. 

a. 

A 


8. 

9 . 

9 • 

if » 

3 

10. 12 

■ 13 

. 3 


11. 22 . 12 . 3 


*5 . 

7 . 

1 


7 

. 12 

. 9% 

33 . 13 • 8 

f 

9 • 

0 

2 


20 

. 8 

. 7 

* 

14 • 14 . 0 


to , 

2 . 

3 


. 31 

. 14 

« 3 


3 • 9 • a 

to 


7 .* 

0 

t 

* 12 

, 12 

. 0 


7 . 7 • 11 
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R. 

a i 

pice . 


R. 

a . 

P 

14 . 

R. 

a . 

A 

13 * 

7 • 

3 

13 . 

S . 

7 • 

9 

100 . 

13 ■ 

4 

107 . 

13 • 

2 


ii . 

11 . 

11 


29 . 

7 

8- 

39 ■ 

12 . 

. i 


309 • 

14 • 

8 


7 • 

12 

■ 3 

7 . 

0 . 

3 


39 • 

0 . 

10 


309 - 

0 

11 

19 . 

14 - 

0 


604 . 

S . 

4 


70 . 

7 

9 

12 . 

8 . 

1 


89 . 

13 ■ 

4 


770 . 

7 

7 

317 

9 ■ 

2 


824 . 

7 - 

2 ■ 


86 . 

9 

10 

R. 

a . 

p . 


• 

R. 

a . 

P - 

17 . 

R. 

rt. 

A 

8 . 

8 . 

8 

10. 

349 ■ 

15 • 

4 

896 . 

9 « 

8 

17 • 

4 • 

7 


1207 • 

13 

8 


64 . 

1 1 . 

2 

3°9 - 

12 ■ 

11 


740 . 

9 

6 


42 . 

9 ■ 

11 

» -234 • 

*3 ■ 

10 


39 ■ 

'4 ■ 

9 


4276 . 

»3 ■ 

4 

239 • 

8 . 

9 


123 . 

12 

11 


7624 . 

j ■ 

7 

26 . 

4 

■ J 


H . 

7 

10 


72 . 

8 . 

3 

7 • 

3 

. 6 


1286 . 

13 

7 


726 . 

12 , 

, 10 

29 . 

»4 

■ 5 


836 • 

9 

2 


3725 • 

7 

. 8 

100 . 

7 

. 8 


93 ■ 

, 10 

• 8 


340 ■ 

10 

1. ...5 


R. 

a . 

p ■ 

R. 

a . 

P • 

R. 

r?. 

P ‘ 

76 . 

9 • 

7 19. 

374 • 

12 . 

3 

20. 3846 . 

9 ■ 

1 1 

1249 . 

12 . 

3 ~ 

483 ■ 

13 ■ 

7 

» * 8463 . 

11 . 

9 

2400 . 

15 • 

8 

76S2 . 

14 . 

6 

768 . 

10 . 

2 

313 * 

t> . 

9 

300 . 

'5 ■ 

4 

96S . 

13 ■ 

6 

82 , 

8 . 

0 

O0 

In) 

11 . 

10 

39 . 

4. 

7 

7 • 

9 ■ 

4 

4 • 

to . 

8 

46 . 

6 . 

0 

743 - 

11 . 

10 

92 . 

0 . 

9 

7 • 

9 • 

9 

376 . 

*3 • 

ll 

7 • 

4 ■ 

5 

8 . 

12 . 

3 

8824 . 

6 . 

5 

89 . 

7 • 

8 

12 . 

*4 • 

4 

7286 . 

5 . 

4 

345 • 

9 • 

2 

10. 

3 * 

8 

510 . 

10 . 

0 

9876 . 

3 • 

6 

346 . 

3 • 

7 

36 . 

7 . 

2 

4242 . 

8 . 

11 

789 . 

, 2 . 

6 

9 • 

9 • 

9 

123 ■ 

6 . 

3 

*234 . 

1. 

4 

982 , 

2 . 

1 - 

99 • 

5 ■ 

9 

5678 . 

. 7 4 

2 


4 


j ( j 9 A ^ 

</. 

£ 

s . 


7 * 12 ♦ 3 22. 39 . 18 . 

10 

23 . *100 . 

13 * 

9 

19 - 19 • 7 # 76 . 2 . 

9 

376 . 

* 3 • 

3 

100 . 13 • 9 .300 . 17 .. 

J 

489 . 

*4 • 

7 

76 , 7 . 8 49 4 . 

8 . 

39 • 

,4 ‘ “ 

6 

304 • 8 4 2 4 • 3 ■ 

J> • 

• 4 *■ 

9 ■ 

JJ 


P 
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£. s . d . 


£■ s - d . 

392 .#8.3^ 

26. 

9 . 12 . ofc 

20. 

346 . 19 • 3i 

76 . 9.9 


72 . 4 • s| 


46 . 12 . 4a 

1396 . 7 • 8* 


384 . 17 • 7 t 

. 

39 ■ *3 • 64 

300 . 13 . 2 


4782 . 6.2 


4 ■ 8 • 7 b 

39 . 19 . il 


400 . 19 . 3& 


9 . 12 . 0 1 

4 - 12 . 3 


92 . 13 . 42 


13 . 14 • 45 

7892 . 10 . 4J 


4 . 6 . 6} 

• 


5 . 12.0} 

S m 


j^» Sm f/« 


£■ s . d . 

3 • 4 - Sb 

28. 

300 . I . o£ 

29. 

432 . 9 • 9 

13 . 14. toi 


29 • 5 • 3, 

/ 

73 ■ 12 . 2\ 

527 . 19 . 72 


31 • 7 • 2* 

f 

820 . 13 . 0? 

12 • 13 • 3$ 


4 ■ 13 • 5$ 


70 . 14 ■ 92 

S . 7 . 


5 - 1 5 - 7* 


8 . 15 . 2 

8 . 9 . 64 


6 . 19 . 9i 


9 • 16 . 3$ 

5 . 12 . oj 


81 . 12 . n2 


12 . 17 . 4 

3°° • 15 ■ 


390 . II .. 0} 


_3?9.*_i8_^7i 


X. COMPOUND SUBTRACTION. 

89 . The method of subtracting one compound quantity from 
another is as follows : 

Example . Subtract R7. 9 < l - Op. from R12. 3a. g p. 

Here we have to find the quantity which 
being added to R7. ^ Op. makes up it- a . p. 

R12. 3 a. 9p. We see that 0 p. + dp.-9p. J 1* . 3.9 

we therefore put down 3 under the column 7 . 9.6 

of pies. Next, 9a. + 104 .** 194--Ri + 3 #- J R4 . 10 . 3 AnS 

we put down 10 under the column of annas 
and carry Ri for adding to the rupees of the subtrahend : now, 
Ri (frtmV^4-R7 + R4-Ri2 ; acd we place 4 under the column 
of rupees. 

EXAMPLES. 94 . 

, j Subtract # 

1 . R7. 5 a. 2 pice . from R13. 1 2a. 3 pice. 

% R28. 12a. $pice* from it3a 9 a. 2 pice, 

3.' J&3' $a. \ pice from R13,4a. . 4 . 89. 7a. Op. from R13. $4. 3 p. 
4 ' ft^g. 1 34. 9p, from R79- 12a. Op. ^ 

06 I74, Sp. from 613* 7 .‘ R13. 12 a, 7p. from 2 ta$t f 

# 0 * 14a. $p. from R15, 124, 9 . R69.154. tp, frovaWbs. 84i 
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10. 

Rgi. I 2 A. II/. 

from 

R150. 0 a. 7 p. 

11. 

R726. 15 a. 5/. 

from 

R1000. 13 a. 4 p. $ 

12. 

R109. IOA. 3 p. 

from 

R110. on. gp. 

13 . 

£7. 17s. 9 d. 

from 

£»3- 7J. 4 d. 

14. 

£13. i6f. 7\d. 

from 

£27. i2J. 4 \d. 

15. 

£\y I9i- Ufa 

from 

£6$. i8f, 8§*/. 18. £7. 7s. 7\d. from £10. 

17. 

£13- 

from 

£15. i 7 r. q id t 

18. 

Ly?- 7s- tfa 

from 

£49. os. 3 d. 

10. 

£96. 4 s. 10J d. 

from 

£104. OS. oU 

20. 

£102. 19s. 

from 

£105, 7s. oj d. 

21. 

£67. us. 4f d. 

from 

£98. 6 s. 2\d 

22. 

£9%. i8j. 4 bd. 

from 

£908. 5 s. 2id 

23. 

& 7 $. IS*- 5 i <*• 

from 

£743 oj. 

24. 

£492. i8j.t8Jrf. 

from 

£611. 17s. 2 \d. 


XL COMPOUND MULTIPLICATION. 

t 

60 . Compound Multiplication is a short method of finding 
the sum of a certain number of repetitions of a given compound 
quantity. 

The process is as follows : 

Example. Multiply R5. 12 a. 4 p. by 7, and by 35. 

7 times 4/. te 28/.=«2A. + 4/. ; set down R. a. p . 

4 and carry 2. 7 times 12^. “84^., which 5 . 12 . 4 

with 2d. carried = 86a -** K5 4 - 6a. ; set 7 

down 6 and carry 5. 7 times R5.fc.R35 ; R40 . 6~~ 4 Am. 

this with R5 carried gives R40 ; and 
setting down this, the required product is R40. 6a. 4 p. 

Note. To multiply by 35 we multiply first by 7 and the pro¬ 
duct by 5. 


EXAMPLES. Eft. 

Multipfy * 

1 . R3. 8a. 3 pice by 3, 5, 7, % R9. 1 M. 6 fi. by 5, 7» 9 * 

3. H39. tip, by if, 13, 16. A. £29. 18 s. 9(1 by 3, 7, 9- 

3. £37- i$*' 4\& by £ 8,13. 0. £40. 7 s. 10 hd. by 5,9, 

[In the following examples usd the method of multiplication by 
factors.] * • 

7. R2. 4a, 2pice by si, 32, 25. 8. R39. iia. gpi by 56,99, iptt 
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«, 9 . 848. 13 a. Bp. by 125, 121, 144. 

10. ^34. t 6 r. by 8 i, 64, 800.' 

11. ^48. 13J. old. by 99, £fte#ao. 

Find the value of 

12 . 9 things at 3 a. 4 p. each. ' 13 . 56 things at R2. 4 a. each. 

14 . Si tilings at 2,r. 6 d. each. 16 . 100 things at 7 s. 6 hi. eack 
10. 1000 yards of broadcloth at R5? 7 a. 6p. per yard. 

17 . 700 copies of a book at 7s. 7 hd. each. 

18 . 3000 maunds of wheat at R3. $<i. bp. per maund. 

01 . When the multiplier is a large number and cannot be 
split up into factors, the following method should be used. 

Example. Multiply R12. 8a. 7p. by 473. 

Process : R. a. p. 

12 8 7 

10 

. 125 . 5 . 10 
10 

1253 . 10 . 4 

.. __ .4 

5014 . 9 . 4 product by 400. 

Multiplying 3rd line by 7, 877 - 8 . 10 . 70. 

Multiplying 1st line by 3, ■ 9 • 9 . 3. 

Adding last 3 results, 859*9 .11 . 11 product by 473. 

EXAMPLES. 20 . 

Multiply 

1. R3. 4/7. 2 pice by 23, 37. 2. R7. 12a. 9 p. by 37, 47. 

3 . R3. 13*. bp. by 421, 704. , 4. R2. 12 a, 3 p. by 2175, 3070. 

6. £a* 7 j * by 511,112. 0. £3. gs. ?&d. by 3684, 1237. 

7. £6. 11*, of d. by 753, 829. 8. £7. os. ihd. by iiu, 1231. 

9 . A gentleman spends R7. 8a. gp. every day ;diow much 
does, he spend in a .year of 365 dajs ? 

10 : INbd the cost of 503 maunds of rice at R3. 9a. 3 p. per maund. 

A 

* COMPOUND D 1 VJSI 0 N. 

, ** “si 

1 0$. The process of dividing a compound quantity by an 
abstract that is, of dividing it into a given number of 

Cqual parts, is As follows: 




COMPOUND DIVISION 


49 


Example i. Divide R138. 3 a. 3 p. by 29. 

R. a. p? 

*9 ) 138 . 3 • 3(^4- 

Ri38-r29 r gives R 4 a5 quo- I*. 6 

tjent and R22 as remainder ; 22 

this remainder, together .with *6 

3 a.- 355 «- : 29) 355 (12a. 


35 5a. 4-29 gives 12a. .as 
quotient and 7 a. as remainder ; 
this remainder, together with 
"hP'^lP- * 

87^.4-29 gives 3 p. as quo¬ 
tient and no remainder. 

Hence the quotient is 
R4. 12a. yp. 


29 

65 

58 

7 

12 


29 ) ( Ip. 

87 


The quotient is R4. 12a. 3 p. 


EXAMPLES. Vt. 

Divide 


1 . 

R72. 3 a. 3 pice 

by 

23 * 

» 2 . 

R286. 1 la. 1 pice by 

59 - 

8 . 

R455. 14 «. 7 p- 

bv 

# 

61. 

4 . 

R850. 14a. 4 p. 

by 

79 - 

6. 

R1025. 6a. &p. 

by 

80. 

6. 

R583. 6a. 6 p. 

by 

98 . 

* 7 - 

R4981. 10a. 3 p. 

by 

3 * 5 ’ 

8. 

R5049. 12 a. 5 p. 

by 

499 - 

'8. 

£ffl . 9 s. ohi. 

by 

29. 

10. 

£29. 6 s. id. 

by 

52. 

ill. 

£i* 79 - ijj. 8frf 

■ by 

23 - 

12. 

£4476. 7 s. 7 \(L 

by 

83. 

13 . 

/ 946 . I 7 <f- 1 id. 

by 

279. 

14 . 

£860. os. j\d. 

by 

365. 


In the 10 following examples use the method of Short Division. 
15 . Ri 3. 15a. 8 / 9 .-r 2. IS. R225. 13a. ^.4*4. 

17 . R728. 14a. 6 / 5 . 4 -$. 18 . R1007. 10a. zp. 4-7. 

18 . R329.*iia. 40 . 4 - 3 , 30 . R124 3. 8a. 4 -9. 

31 . £29. ys. ^.-7-3. 23 . ^333. 19 *. 3^4-6. 

33 . ^378^161. lorf. 4 -8. 24 . ^3781. or. 9}^.+9. 

Employ the method of Division by Factors in the 6 following 
examples. 

25 . R27. 10a. 4-24. 28 . R160. oa. 3/5.4-49. 

27 . R323. 2a. 80.4-56. 28 . R683. aa. 60 * 4 - 54 . 

3®. £35 3 *« is. 7^4-28. 80k ^543. m.4-43. 

81 . The price af 140 quires of paper is R32. 13 a. t find tThe 
pride of one quire. * • 

• • C. A. 4 » 
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32 . If 55 copies of a bookfare sold for R34. 6a., what is the 
price of a single copy ? 

33 . If the cost of 2880 articles be 8480, what is the cost of 
one article ? 

34 . A man’s wages for 30 days are ^5. 5*. ; what does he earn 
per day ? 

■ 

Note. When the divisor is io, ifiO } 1000,.. the following 

method should be used. 

Example 2. Divide R134 5. 13a. 4 p. by 100. 

The division in each step is R. a. p. 

effected by cutting off the two too) 13,45 *3 ■ 4 (&I3* 7<*« 4A Ans . 


figures from the right; the 
figures cut off give the re¬ 
mainder and the remaining 
figures give the quotient 
[See Art. 49, (1)]. 

16 

«■ 733 

12 

P - 4.00 


Divide 

EXAMPLES. 

£S. 


1 . R135. 12a. 6p. 

by ia 

2 . 

R376. ia. 4 p. 

by 10. 

3 . R279. 11a. 

by too. 

4 . 

R1245. 13a. 4 p. 

by 100. 

6. R4067. 11a. 4 p. 

by 100. 

e. 

R6100. 8a. 4 p. 

by 100. 

7 . R2o3-l2a. 

by 1000. 

8 . 

R2135. 6a. 8 p. 

by 1000. 

9 . £438. 6s. 8 d. 

by 10. 

10 . 

£227. 16s. Sd. 

by 10. 

11 . £511. 2J. lid. 

by 100. 

12 . 

£3007. $s. led. 

by 1000. 


Example 3. Divide R97. 2a. gp. into 31 equal parts. 

R. a. p. 

31 ) 97.2.9(R3. 

91 

m 

4 

16 

31 ) 66 ( 2a. 

■ 62 

A 

12 

3 *) 57 ( \p- 
3 _t 

* . .26 

'V'Uftre we have a remainder (2 6p.) after division, and we observe 
the quotient, &3 2 a. 1 p. t be multiplied by the divisor tfie 
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product will tie less ttian the dividend by 26/}.; again, if R3. 2 a. 2 P* 
be multiplied by the divisor the product will be greater than 
the dividend by (31 —26 )p. or 5^. The last therefore is nearest to 
the correct result. Hence to the nearest pie the result is 
R3. 2a. 2 p. 

Rule. When there is a remainder after division, the quotient 
or the quotient .increased by 1 p. is the result correct to the nearest 
pie , according as the divisor is greater or less than twice the num-‘ 
ber of pies in the remainder.’ If the divisor is equal to twice that 
number, both the results are equally correct. 

EXAMPLES. « 9 . 


Find, to the nearest pie, the result of dividing 


1. 

R35. 7a. Sp .. 

by 7- 

2. 

R49. 12 a. Ip. 

by 

10. 

3. 

R67. 13a. 11 p. 

by 41. 

4 . 

R327. 

8<?. 6 p. 

by 

100. 

5 . 

R427. iort. 7p. 

by‘56. 

6. 

& 394 - 

II a. 2 p. 

by 

100. 

7 . 

R727. 15/1. 10/. 

by 67. 

8. 

R 9 2 3 - 

14*1. 

by 

100. 


Find, to the nearest farthing, the result 

of dividing 



9 . 

£27. 17s. 9 

by 5. 

10. 

^42. 1 

8 s. 3f d. 

by 

10. 

11. 

^ 333 - ' 9 s - 4 K 

by 29. 

12. 

^498- 

15 s. 0\d. 

by 

10a 

13 . 

^ 557 - i6j. 11K 

by 2ic* 

14 . 


12 s. 

by 

300. 


. Divide 

15 . R49I2. 8<r. 8/. by 24. 10. R7895. 4a. 5p. by 55, 

17 . R47892. by 731. 18 . R9S765. ga. ip. by 100a 

10. ^7829. by 539- 20. ^85632. 10s. lod. by 670. 

To divide a compound quantity by another of the same 

kind, that is, to find how many times the latter is contained in the 

former, we proceed as in the following example : 

* 

Example. Ilow many times is Ri. 2a. tjp.i I contained in 
R26. 3<z. 9 p. ? 

We reduce the compound quantities to the same expressed 
lowest denomination, and then*proceed as in Simple Division. 

Ri. 2a. 3 p.**2igp.; R26. 3<*. 9 >p. = 5037/*. 

Now 5037-1-219-23. * 

Ri. 2a. $p. is contained in R26. 3a. 9 p. y 23 times. 

Mote. The method of Art. 62 is called partition and* the 
above method is called quotition. t # 



ARITHMETIC 


5 * 

EXAMPLES. 30 . 

How many times is 

1 . R15* 7 a. contained in R139. la. J0. ? 

2. R20. 1 2a. 60 .R311. 11 a. 6p. ? 

3. R53. io<j. $0 .R1288. 2 a. ? 

4 . £30. 7f. 3 \ d . .£637. 13* ii<f. ? 

6, £ 17. I2J. 4| d. .^986. 14J. 2d. ? 

Find the quotient and remainder in the division of 

6. R211. 15a. \op. by R7-'7^. 70. 

7 . R376. 8 a. 7 0 . by R17. I2<?, $0* • 

8. R304. 15«. 9/*. by R7. 8a. gp. 

9 . ^784. 17J. luL by ^23. I9i*. 2 \d. 

10. '^976 hy £9. gs. g}d. 

11 . Divide R994, 13^. 3/. into equal parts, each of which is 
equal to R17. 7a. 30. 

12. Divide ^286. 3.?. 2 d. into parts, each equal to £1. 1 is. i£d. 

IS. How many maunds of flour, at R4. 8 a. $ 0 . per maund> can 
be bought for R1354. ua. ? 

14 . How many rupees of is. 4-ld. [each are equivalent to 

^235. loj. 9 d.\ * * 

15. A servant whose pay for a day is 2 a. 6p. % is fined 9 0 . if he 
comes in late, ancl at the end of 20 days he receives Ra. 1 2a. 9 p .; 
hour often was he late ? 

18 . Multiply R18957. 13a. by R189. 9^. 3/. ; and divide the 
same sum by the same sum. Shew that one of these operations 
is absurd and impossible, and perform the other. > 

XIII. MEASURES OF WEIGHT. 


*4 

30 Pennyweights... 1 Ounce (1 oe.). 

12 Ounces ... 1 Pound (1 lb.). 

• $0 that a. Pound Troy ^5764Grains* 

diamonds and other precious stones ate fs$ 

<|teh carat weighing about 3| grains. 


Knalish Jewellers’ or Troy Weight, 

h*ejSy usedfor weighing gofa£ tilv&amd 

• > v ' . 

Grains Cgr.) make 1 Pennyweight (1 dwt.). 
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EXAMPLES. 31. 

Reduce to grains : 

1. 207 lb. 2 . 29 lb. 8oz. 3 . 3 lb. goz. i3dwt. isgr. 

4 . 28 lb. 7 oz. 15 dwt. 5 . 55 lb. 6 oz. 9 dwt. 6. 7 lb. 3 oz. 4 dwt. 9 gr. 


Reduce to lb., etc. : 


7 . 

u*1 

OO 

gr- 

8. 

8923 


9. 

57892 gr. 

10 . 

IOC000 

gr. 






Addition. 



■ 

• 


oz. dwt. 

gr. 


oz. 

dwt. 

gr. 

lb. 

oz. 

dwt. 

gr- 

11. 

3 • 

>7 - 

23 

12. 

11 

• 13 ■ 

21 13 . 

3 • 

10 

. 7 • 

9 


9 - 

12 . 

7 


?9 

. 2 . 

19 

4 • 

3 

. 9 • 

3 


7 • 

7 • 

*5 


8 

. 17 . 

»3 

7 - 

7 

. 8 . 

12 


6 . 

3 • 

2 


6 

.15 . 

4 

8 . 

9 

3 

13 


14 . Subtract 3 oz. 16 dwt. 1 4 gr. from 6 oz. [3 dwt. 12 gr. 

16 . Subtract 7 lb. 9 oz. 8 dwt, 20gr. from 10 lb. 4 oz. 3 dwt. 4gr. 

18 . Multiply 3 oz. 5 dwt. 16 gr. by 5, 32, 427. 

17 . Divide 151b. n oz. 13 dwt. 8 gr. by 23, and by 9 oz. 

II dwt. 16 gr. 

18 . Find the weight of 24 gold necklaces each weighing 2 oz. 
7 dwt. 12 gr. 

19 . If 64 gold rings of equal weight are made of 1 lb. of gold, 
find the weight of each. 

20 . How many gold rings, each weighing 7 dwt. 12 gr., can 
be made out of 1 lb. o oz. 15 dwt. of gold ? 


35. En glish Standard or Avoirdupois Weight 

. 16 Drams (dr.) make 1 Ounce (1 oz.). 


16 Ounces * 

: 28 Pounds 

* 4 Quarters ... 

1 20 Hundredweights ... 

" A stone (st.) — 

.; A Pound Avoir. ** 

A;Ston£of butcher’s meat 
A sack of coals ** 

A barrel of flour ■» 

A barrel of gunpowder *» 

A pocket of hops — 


1 Pound (1 lb.), 
t Quarter (1 qr.). 

1 Hundredweight (1 cwt). ■ , 

1 Ton (i ton). 

14 lb$f 

7000 Grains Troy. « 

8 lb. A cental of com A00 lb. 

2 cwt. A peck of flour “ 14 lb. 
196 lb. A sack of flour ">280 lb. 
too lb - ! A pack of wool *- 240 lb. 
168 lb. A quartern foaf « 4 lb. 


EXAMPLES* 39. 


2. 2 tons 2 cwt. *2 qr. 


Reduce to drams * 
1. 7 tons 13 cwt. 
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3 . 3 tons 9 cwt. 3qr. 21 lb. 9 oz. 4 . 9 tons 7 cwt. 

B. 2 tons 3 cwt. 1 qr. * 6. 2 cwt. 3 qr. 20 lb. 11 oz. 12 dr. 

Reduce to tons, etc. : 

7 - 9999 & dr. 8. 123456 dr. 8. 90000 gr. 10. 1 billion gr. 


lb. 

oz. 

dr. 

Addition. 
qr. lb. pz, 

tons cwt. qr. lb. 

7 . 

7 • 

10 

12. 13 . 21 . 3 

13 . 1 . 16 . 3 . 19 

9 • 

9 • 

7 

7 ■ 8.7 

2 . 8.3. 0 

12 . 

15 ■ 

6 

8 . 19 . 8 

12 . 0 . 25 

3 ■ 

12 . 

12 

9 . 2.2 

2 . 4.1. 7 

4 ■ 

4 • 


21 . 3.4 

4 ■ 7 - 2 . 9 


14 . Subtract 7 lb. 8 oz. 9 dr. from 10 lb. 12 oz. 15 dr. 

16 . ' Subtract 2 tons 13 cwt. 3 qr. 12 lb. from 9 tons 2 cwt. 
2 qr. 2 lb. 

16 . Multiply 7 cwt. 3 qr. 12 lb. 9 oz. 2 dr. by 7, 88, 329. 

17 . Divide 2 tons 10 cwt. 2 qr. 8 lb. 1 oz. by 29, and by 11 lb. 

5 oz. 4 dr. 

18 . Find the weight of 625 iron balls, each weighing 7 lb. Soz. 
18 . The total weight of 56 bales of cotton is 7 tons 1 cwt.; 

what is the weight of each bale ? 

, 20 . How many pick-axes, each weighing 4 lb. 6 oz, can be 
made from 1 ton 10 cwt. of iron ? 

21 . Which is heavier, a pound of gold or a pound of feathers ? 

22 . How many pounds troy are equal to 144 pounds avoir. ? 


66 . 


Indian Bazar Weight. 


4 Sikis make 

5 Sikis 

4 Kanchas or 5 Tolas 
16 Cbataks ... 

40 S4ere 


Tola. 

Kancha (Powa-chatak). 
Chatak (1 ch.). 

Seer. 

Maund (t md.). 


4 Cbataks — 1 Powa. 4 Powas ■= ! Seer. * 

5 Seers** 1 Puhshury. 8 Punsburies-* i Maund., 

The weight of a rupee is called a tola. The standard seer 
—80 tolas. . 

A tofa-» t$0 grains Troy. One maund of Bazar weight** too lb. 
Troy** $2$ lb. Avoir. 35 Seers **7 2 lb. Avoir. I lb. Avoir. + the 
ugejght of a double-pice f 200 gr. )»» half ft seer. 3 Factorv maunds 
. **2 cwt. 49 Bazar maunds— 36 cwt **S4 Factory' niaunas. t cwt. 
>1 md. 14 s^oA yj cfi. 
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‘examples. 

Reduce (i) to kanchas, (ii) to tolas : 


1. 3 md. 7 seers 3 ch. 2. 

8. 1 md. 34 seers 15 ch. 4. 

6. 35 seers 3 powas. 0. 

Reduce to md., etc. : 

7. 4664 kanchas. * 8. 

r 

8. 39855 tolas. 10. 


md. seers ch. 

11. 3 • 8 • 3 

8 . 12 . 7 
2 . 29 . 15 

9 ■ 36 . 3 

7.7. * 


Addition. 

md. seers ch. 

18. 13 . 22 . 7 

7 . 3 6 ■ 13 
12 . 21 . 8 

4 • 3 a • 9 
2 . 20 . 2 


33 . 

2 md. 20. seers 12 ch. 

2 md. 16 seers 2 powas. 
2 md. 6 punshuries. 

3333 kanchas. 

10000c tolas. 

1 > t \ y 


md. seers ch. kanchas. 
13. 3 . 8 . 7 « ! 

37 . 12 . 8.2 
8 . 29 . 9.1 
29 • 36 . 13 • 3 
2 . 4 . 10.2 


14. Subtract 3 md. 29 seers 7 ch. from 8 md. 17 seers 4 ch. 

15. Subtract 2 md. 37 seers 12 ch. 2 kanchas from 10 md. 
29 seers 7 ch. 


10. Multiply 5 seers 10 ch. 3 kanchas 9^42, 2153. 

17. Divide 71 md. 11 seers 9 ch. by 73, and by 2 md. 34 seers 

1 ch. - % a 

IB. Find the weight of 273 bags of rice, eacn bag weighing 

2 md. 7 seers 3 ch. 


19. If 44 bottles of equal size hold 1 md. 5 seers 5 ch. of ink, 
how much does one bottle hold ? 

20. 657 md. of flour are to be packed into bags holding 1 md. 
1 seer 1 ch. each 3 how many bags ^rill be required ? 

21. How many grains of gold are there iii a plate weighing 

1 seer 5 ch. ? i 

22. If 3 chataks of gold be made into 36 equal lings, how 
many grains will eaclf ring weigh ? 

07. Madras Local Weight. 


3 ' ‘ 

8 gBHfcms 

3 Seers or 40 Pollums 
8 Visa 
20 Maunds 


- malrf. 

Ikl 

Ml 


A Madras maund 25 


* PoVluiu. 

1 . Seer. . 

1 Viss. 

1 Maund. r 
i Candy or Baram l « 

■lb. Avoyr. 
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EafltMPLES. 84. ' 

Reduce to tolas : * 

1. 6 pgHums 2 tolas. 2. 2 md. 3 viss. 

8. 3 md. 7 viss 4 seers. 4 . 7 md. 3 seers. 

5 . 2 candies 7 md. 0. 3 candies 15 md. 5 viss. 

Reduce to candies, etc. : 

7 . 4281 seers, 8. 5i82pollums. 9 . 76000 tolas. 10 . 92576 tolas. 


Addition. 


seers poll, tolas 

md. viss seers 

can. md. viss poll 

11. 3.7.2 

12 . 7 . 5-3 

13 . 7 ■ 15 • 5 • 9 

1 . 6 . 1 

8.3.2 

16 . 7 . 12- 

4.5-2 

9.6.4 

21 . 9 . 2 . 23 

2.0.1 

2.7.1 

56 . 3-0 36 


14. Subtract 3 md. 3 viss 3 seers 3 poll, from 7 md. 7 viss 
2 seers 1 poll. 

15. Subtract 28 can. 17 md. 6 viss 3 seers 2 poll, from 40 can. 
12 md. 

10. Multiply 3 md. 2 viss 3 seers 2 poll, by 7, 72, 231. 

17. Divide 36 can. 17 md. 4 viss by 59, and by 18 md. 3 viss 

2 seers 4 poll. 

18. Find the weight of 128 bags of rice each weighing 2 md. N 

3 viss 23 poll 

19. If 320 horses eat 18 can. 9 md. of corn in a certain time, 
how much does one horse, eat ? 

20. 9 candies of rice were distributed among a number of 
beggars, each of whom received 1 viss 2 seers 4 poll, j how many 
beggars were there ? 

21. How many grains are there in a seer ? 

* 

68. Bombay Local Weight. 

4 Dhans make 1 Raktika 

8 Raktikas ... 1 Masha. 

c 4 Mashas ... t Tank*- 

72 Tanks • v . 1 Seer. 

40 Seers ... 1 Maund. 

20 Maunds ... 1 Candy. 

♦ A Bombay mapad«*28 lb. Avoir* 
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EXAMPLES.***. 

Reduce to dhans : 

1. io candies. 2. 2 md. 7 seers. 3 . 2 md. 2 se4f|^tanks. 

4 . 3 can. 3 md. 5 . 3 seers 30 tanks. 0 . 3 md. tanks. 

.Reduce to candies, etc. : 

7 . 60000 tanks. 8. 78625 tanks. 9 . 7000000 dhans. 

10 . In one billion dhans, how many candies, md., etc ? 


seers tanks maslias 
11 . 37 
29 

7 
9 


Addition. 
md. seers tanks 


can. md. seers tanks 


15 . 

1 

12. 17 . 

‘5 • 

57 

13 . 1 . 

9 . 29 . 25 

17 . 

2 

7 - 

29 . 

61 

■ 

12 . 37 ■ 35 

26. 

0 

15 ■ 

0 . 

33 

* 

0 ■ 

13 . 21 . 56 

35 • 

+ 

0 

5 ■ 

_ 3 f_i 

4 

4 • 

7 . 5-64 


14 * Subtract 3 md. 7 seers 13 tanks from 3 can. 7 md. 

16 . Subtract 1 can. 13 md. 29 seers 69 tanks from 9 can. 2 md. 

16 . Multiply 3 md. 15 seers 25 tanks by 5, 36, 231. 

17 . Divide 7 can. 1 md- 12 seers 56 tanks by 37, and by 

14 seers 9 tanks 2 mashas. 

18 . Find the weight of 312 bags of rice each weighing 1 md 
7 seers 15 tanks. 

10 .^ If 144 bullocks eat 7 can. 7 md. 26 seers of hay in a certain 
time, how much does one bullock cat ? 

20. 17 candies of rice are distributed among a number of beg¬ 
gars, giving to each 2 seers 9 tanks ; how many beggars get a share? 


XIV. MEASURES OF LENGTH. 

€9. English Linear Measure. 

12 Inches (in.) make Foot (j ftA 


J Feet 
5I Yards 

40 Poles or 220 vartls 
8 Furlongs or 1760 yards 
3 Miles 

1 Pole — 5 
. . 9 Inches «* i 

2 Spans or 18 Inches «■* i 

2 Cubits *» 1 

. 6 Feet ■■ i 

4 Poles or 22 Yards ** t 

xoo Links ~ i 


Yard (1 yd.). L**- 
Pole, Rod or Perch (1 po.). 
Furlong (1 fur.). 

Mile (t ini.), 

League (i 1 eh.). 

yd, i ft, 6 in. 

Span. 

Cubit {Bath). 

Yard, 

Fathom. 

Chad) tJMdmland-surveying.. 
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The following Table is used by tailors : 


2$ Inches ■■ i Nail (Girrah). 

4 Nails — i Quarter (Span). 

4 Quarters i Yard. 

5 Quarters ■* i Ell. 


The following are also used sometimes : 


72 points 
12 lines 
3 barley-corns 

3 inches 

4 inches 

5 feet 


1 inch. 

1 inch. • 

1 inch. 

1 palm. 

1 hand (used ini measuring horses). 
1 pace. 


120 fathoms 
6080 feet 
60 knots 


1 cable’s length. 

1 knot or geographical mile. 
1 degree of latitude. 


N. B. In measuring land in Bengal, 4 cubits =1 cottah ; 20 cottahs- 
= 1 bigha. 


TO. In reducing poles to yards, we multiply the number of poles 
by n, and divide the product by 2. In the converse operation, we' 
multiply the number of yards by 2, and divide the product by 11. 

Example 1. Reduce 2 mi. 2 fur. 9 po. 3 yd. 1 ft. to inches. 

mi. fur po. yd. ft. " 

Process : 2 . 2 . 9 . 3 . 1 

8 

18 fur. 

40 

729 po. 

n 

2) 8019 half-yd. 

4009' yd. + 1 ft. 6 in. rem. [V a half-yd. * • 1 ft. 6 in.] 

31 yd. 1 ft. added 
4012 yd, 2 ft. 6 in. 

_ 3 

12038ft. ' 

_12 

144462 in. Am. ^ 

Koto, fn reducing miles or furlongs to yards, it is convenient 
to reduce them at once to yards, unless we are prevented by the% 
lorm of the question, as in the above example^ Half-yards may 
fie reduced'directly to inches by multiplying the number of half* 
yard* „hy 18 (*/ a half-yard m 18 inches.) 
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Example 2, Reduce 201381 inches to miles. 

Process : 12 ) 201381 in. 

3 ) 16781 ft. +9 in. 

"5593 y d - + 2 ft * 

2 

11 ) 11186 half-yd. 

40 ) ioji 6 po. +10 half-yd. 

87^ 5 fur. +i6po. 

, 3 mi. +1 fur. 

201381 in.— 3 mi. 1 fur. 16 po. io half-yd. 2 ft. 9 in. 

— 3 mi. 1 fur. 16 po. 5 yd. 2 ft. 9 in. 

* 3 mi. 1 fur. 17 po. I ft. 3 in. 

[7 5 yd. 1 ft. 6 in. — x po.} 

If in a result the yd., ft. and inches exceed 5 yd. 1 ft. 6 in., we 
must substitute 1 po. for this. 

EXAMPLES. 36. 

Reduce to inches : 

1 . 125 yd. 2 . 5 fur. 8. 3 mi. 4 . 2 lea. 

6. 2 mi. 7 fur. 2 po. 6. 3 mi. 2 fur. 20 po. 

7 . 3 lea. 5 fur. 11 po. 8. 3 po. 4 yd. 2 ft. 

yO. 5 po. 3 yd. 1 ft.' 10. 7 po. 2 yd. 9 in. 

11. 2 mi. 7 fur. 13 po. 4 yd. 12. 2 lea. 6 fur. 20 po. 3 yd. 1 ft. 6 in. 

'Reduce to miles, furlongs, poles, etc. : 

13 . 156 yd. 14 . 202 yd. 15 . 107 yd. 16 . 196 yd. 

17 . 1234 in. 18 . 5890 ft. 18 . 73212 in. 20. 80021 in. 

21. 1000 in. 22 . 10000 ft. ‘ 23 . 23456710. 24 . 987654 in. 

Reduce 

26 . 7 fathoms to inches. 26 . 3 cubits 1 span to inches. 

27 . 3 yd.*t cubit to inches. 28 . 5 ells to nails. 

29 . 2 ells 1 qr. to nails. 30 . 1000 nails to ells. 

Jk\. How many links are there in a mile ? 


XV. MEASURES OF AREA. , 

71. A ■gu&VQ inoh is a square whose side is an inclf in 
length. 
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English Square Measure. 


•" oJ 1 -i 1 * 


144 Square Inches (sq. in.) make 1 Square Foot (t sq. ft.). 

9 Square Feet ■ ... 1 Square Yard (1 sq. yd.). 

3o|- Square Yards ... 1 Square Pole, Rod or Perch. 

40 Square Poles ... 1 Rood (t ro.). [(1 sq. po.). 

4 Roods 


or 4840 sq yards 
640 Acres 


} 


1 Acre (1 ac.). 

> Square Mile (1 sq mi.). 


A square chain ■=>22 x 22 sq. yards or 484 sq. yards. 
10 sq. chains = 1 acre. 

1 sq pole = 30 sq. yd. 2 ft. 36 in. 


7 ) 8 . In reducing sq. poles to sq. yards, we multiply the number 
of sq. poles by 121, and divide the product by\4, In the converse 
operation, we multiply the number of sq. yards by 4, and divide 
the product by 121. 

Example 1. Reduce 2 ac. 1 ro. 13 sq. po. 12 sq. yd. 7 sq. ft. to 
sq. inches. 


ac. ro. po. yd. ft. 

Process : 2 . 1 . 13 . 12 . 7 

4 

9 ro. 

„ 4 ? 

373 sq. po. 

n 

4103 

11 

4 ) 45 i .33 quarter sq. yd. . t 36 sq. in.] 

11283 sq. yd.+ 2 sq.ft. 36 sq. in. [Vaqr. sq.yd.**»2sq. ft. 

12 sq. yd. 7 sq. ft. added 

11295 sq. yd. 9 sq. ft. 36 sq. in. 

_9 

101664 sq. ft. 

_12 

1219968 
_ 12 

14639652 sq, in. Ans. 

1 

„ {The learner should note that, 1 qr. sq. yd, m2 sq. ft. 36 sq. in. ; 
a^r. sq. yd.**4 sq. ft. 72 sq. in.; and 3 qr. sq. yd.-6 sq. f u 
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Note. In reducing acres or roods to sq. yards, it is convenient 
to reduce them at once to sq. yards, unless we are prevented by the 
form of the question. Quarter sq. yards may be reduced directly to 
sq. inches by multiplying the number of quarter sq. yards by iS x 18 
(V a quarter sq. yd.«=>a sq. cubit«iSx 18 sq. in.). 


Example 2. 
Process : 


Reduce 8753067 sq. inches to acres. 

__ f / *2 ) 875^067 sq. in. 

4 X 1*2 > 729422...3) 

9 ) 60785...2/ 27Sq m * 
0753 sq. yd +8 sq. ft. 

4 

( 11 ) 27012 quarter sq. yd. 

\ u) 2455 ... 7 l „ , 

40 j... J 29 qr ' Sq yA 

4)5 10.+ 23 sq. po. 

1 ac +1 ro. 


The result = 1 ac. 1 ro. 23 po. 29 qr. yd. 8 ft. 27 in. 

= 1 ac. 1 ro. 23 po. 7 yd. t qr. yd. 8 ft. 27 in. 

= 1 ac. 1 ro. 23 po 7 yd. 10 ft. 63 in. 

« 1 ac. 1 ro. 23 po. 8 yd. 1 ft. 63 in. 

If in a result the sq. yd., fr, and inches exceed 30 sq, yd. 2 ft. 
36 in. we must substitute 1 sq. po for this. 


EXAMPLES. 37. 

Reduce to sq. inches : 

1 . 23 sq. yd. 2 . 3 roods. 3 . 120 ac. 4 . 2 sq miles. 

5. 7 ac. 2 ro. 8 po. 8. 12 ac. 3 ro. 20 po. 7 . 1 ac. 1 ro. 1 po, 

8. 3 sq. po. 7 yd. 7 ft- 0- 5 sq. po. 3 yd. 2 ft. 

10. 7 sq. po. 20 yd. 36 in. 11. 2 ac. 3 ro. 7 po. 17 yd. 

12. 3 ac, 2 ro. 17 po. 9 yd. 2 ft. 72 in. 

Reduce to acres, roods, sq. poles, etc. : 

18 . 365 sift yd. 14 . 740 sq. yd. 18 . 971 sq. yd. 

16 . 1000 sq. yd. 17 . 7824 S <1- yd- 18 . 37821 sq. yd. 

JL8. 93456 sq. ft. 20. 87893 sq. ft. 21. 7234 sq. in. 

22. 78934 sq. in. 23 . 987650 sq. in. 24. 9876543 sq* in. 

Reduce 1 

28. 7 sq. chains to sq. inches. 

26. One million sq. links to sq. yards. 
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73. Land Measure of Bengal. 


i Square Cubit makes 

30 Gandas make 

16 Chataks 
20 Cot tabs * 


i Ganda(iga.). 
i Chatak (i ch.). 
i Cottah (i cot.), 
i Bigha(ibi-). 


i bigha’** 1600 sq. yards. 
121 bigtfas — 40 acres. 

1956 big has — t sq. mile. 


EXAMPLES. 38. 


Reduce 10 gandas : 

1. 3 bi. 12 cot. 12 ch. 

3 . 6 bi. : 1 cot. 11 ch. 

-5' 19 cot. 15 ch. 19 ga. 

Reduce to bighas, etc. ; 

7. 431 ch. 8. 728 ga. 


2. 12 cot. 9 ch. 5 ga. 

4. 19 bi. 7 cot. 8-ch. 

8. 15 bi. 15 cot. 15 ch. 

8, 7892 ga. 10. 10000 ga. 


74. Land Measure of North-Western Provinces. 

20 Kachwansi make 1 Biswansi. 

20 Biswansi ... 1 Biswa. 

20 Biswas ... 1 Bigha. 

<[ guj ilahi — 33 inches. 60 guj ilahi =“55 yards, 
j bigha-(60x60) sq. guj ilahi -(55 x 55) sq. yards. 

— 3025 sq. yards. 


74a. Land Measure of the Punjab. 


9 Square Karain or 9 Sarsai 
90 Marfas ^ 

4 Kanals 
2 Bighas 

1 karam — j cubits. 1 


make 1 Marla. 

... 1 Kanal. 

... 1 Bigha. 

• 1 Ghuma* 

bigha —1620 sq. yards. 

4t 


75. Land Measure of Madras. 


i44«Square Inches make 

2400 Square feet 
1 24 Grounds 

484 Cawnies ... 


t * 

1 Square foot 
1 Ground dr Manai. 
1 Cawny. , 

1 SquareMile. 


• '■ 121 cawnies-160 acres. 
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ft 

Land Measure of Bombay. 


29i Square Cubits 

make 

1 Kathi. 

20 Kathis 

■ •• 

1 Pand. 

20 Pands 

• • • 

1 Bigha. 

6 Bighas 

■ •• 

1 Rukeh. 

20 Rukchs 

• •t 

1 Chahur 


XVI. MEASURES OF'SOLIDITY AND CAPACITY. 

77 . A cube is a solid figure contained by six equal squares; 
A cubic inch is a cube whose edge is an inch in length. 


Measures of Solidity. {English.) 

1728 Cubic Inches make 1 Cubic Foot (1 cu. ft.), 
27 Cubic Feet ... i Cubic Yartl 0 cu. yd.). 

A ton of shipping**42 cubic feet. 


EXAMPLES. 39. 

1 . Redu ce 3, 7, 12, 16, 20, 39 cu. yd. to cu. in. 

2 . Reduce 123456, 987654 cu. in. to cu. yd. 


78 . Measures of Capacity. (English.) 


Also 


4 Gills 

make 

i Pint (1 pt.). 

2 Pints 


I Quart (1 qt.). 

4 Quarts 


1 Gallon (1 gall.). 

2 Gallons 


1 Peck (* pk ). 

4 Pecks 


1 Bushel (i bus.). 

8 Bushels 


1 Quarter f 1 qr). 

5 Quarters 


1 Load f 1 Id.). 

2 Loads 


1 Last (1 last). 

2 quarts 

CBS 

1 pottle (1 pot.). 

2 bushels 

ON 

1 strike (1 sir.). 

4 bushels 

*31 

1 coomb (1 coomb 


* 

A Barrel contains 36 gallons. 


For dry 
goods only. 


r9 A half barrel <18 gallons) is called a kilderkin , and a quar¬ 
ter barrel (9 gallons) a firkin. , 

. A hogshead (hhd.) of ale contains i& barrels or 54 gallons ; a 
butt of ale 3 barrels and a pipe 6 barrels. 

The terms hogshead , butt and pipe art. aI?o used in measuring 
wine* but they are different for different kinds of wine. 
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Rote. A gallon of distilled water weighs exactly io lb. Avoir. 
A pint of water weighs a pound and a quarter. [A gallon 
contains 277*274 cubic inches.] A cubic foot of water weighs 
about 1000 oz. Avoir. 


EXAMPLES. 40. 

Reduce to gills ; 

1 . 12 gall. 2 qt. 1 pt. 2 . 2 barrel^ 16 gall. 3 . 1 barrel n gall. 

4 . 6 bus. 2 pk. 1 gall. 6. 4 qr. 4 bus. 2 ,pk. 0. 1 Id. 3 qr. 7 bus. 

7. 7 lasts 1 Id. 3 qr. 8. 2 lasts 4 qr. s^us^B. 20 lasts 1 ld.4qr. 

Reduce to barrels, gallons, etc. : 

10. 1000 gills. 11 . 2073 gills. 12 . 3400 gills. 13 . 7225 gills. 

Reduce to lasts, loads, quarters, etc. : * 

14. 3000 gills. 16 . 1500 gills. 10 . 25000 gills. 17 . 98765 gills. 

18. What is the weight of 2 gall. 2 qt. of water ? 

19 . Give in pounds Avoir, the weight of 2 cu. yd. 2 cu, ft. 
of water. 

20 . How many pottles are there in a coomb ? How many in. 
a strike ? 


XVII. MEASURES OF TIME, ANGLES, NUMBER, 
AND APOTHECARIES’ WEIGHT. 

70. Measures of Time. {English.) 

60 Seconds (sec.) make 1 minute (1 min.). 

60 Minutes ... 1 Hour (1 hr.). 

24 Hours 1 Day (1 da.). 

7 Days x Week (1 wjc). 

365 Days 1 Year (1 yr.). 

366 Days 1 Leap-year. 

100 Years 1 Cciuury. ' 

Bfotfe 1 . Each day is considered to commence at midnight. 

Mote A tn rough calculations a month consist 

But the u months called Calendar Mp 

the year is divided, are of. variable length. 

February ba« 28 days (and in Leap-jgar - 

1 Thirty days have September, ; ^ ^ 

April»JuncandN ovember. 

The ether months have 31 day*each. 
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Note 3 . If tlfonuiaber a particular year is divisible by 
4 it is a Leap-year ; Iwt centuries not divisible by 400 are not 
Leap-years. Thus 1888,*17 3 2 » 1600 are Leap-years; 1887, 1739, 
1800 are common years. 


[The solar year consists of 365*242218 mean solar days (or 365 da. 

5 hr. 48 min. 48 sec. very nearly) or nearly 365$ days; hence to make the 
civil year correspond with the solar, we take 3 consecutive years of 365 * 
days anti a fourth, called leap-yea f, of 366 days, those being leap-years of 
which the numbers are divisible by 4. But in this way we insert 100 days 
in 400 years, which is too nyich, for *242218x400 is 96*8872 or 97 days 
nearly ; to make the necessary correction centuries not divisible by 400 arc 
taken as common years. ] 


Note 4 . The year contains 52 weeks and 1 day (‘.'52x7+1 
=365), buj in calculating the income of men paid by the week, it 
is rustom^y to consider the year to consist of 52 weeks. 

EXAMPLES. 41 . 

Reduce to seconds : 

1 .\ 7 hr. 12 min. 3 sec. 2 . 7 da. 9 hr. to min. 3 . 2 wk. 3 da. 12 hr. 

Reduce to weeks, days, hours, etc. : 

4 . 5000 see. 5 . 98765 sec. 8. One lac sec. 7 . One million sec. . 

Find the number of days (including one only of the two days 
named ) from 

8. 3rd Jan. to 7th April 1S87. 9 . 20th Jan. to 20th May 1888. 

10 . May loth ’87 to Jan. gth *88. 11 . Aug. tst*8otg March 1st’82. 
12 . 21st Feb. to 7th Dec. 1700. 13 f. 30th Dec. ’83 to 30th March ’86. 

14 . The tst January 1880 was on Monday ; what day of the 
week was June 20th of the same year ? 

15 , The 9th of December 1845 was on Sunday ; what day of 
the week was 1st January 1847 ? 

80. Measures of Angles. 

• 60 Seconds (60") make 1 Minute (1').' 

60 Minutes .*. x Degree (i*). 

90 Degrees ... 1 Right ADgle (1 rt. gle.). 


EXAMPLES. 4*. 

Reduce to seconds ; „ 

1 . 7*. 17 # . 27". 2 . 240*. 25'.* 35". 3 . 4 rt. glp. 

Reduce to right angles, degrees, etc. : * , , 

4 , 37056". 0 . 7000'. 7. 8256'. & 987654%.^ 

’ • • a 

C. A. 5 
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$ 1 . 


Also 


Measures of Number. 


12 Units make 

12 Dozen 
12 Gross 
20 Units 

24 Sheets of paper... 

20 Quires 

10 Reams ..! 


i Dozen. 

1 Gross. 

1 Great Gross. 

1 Score (/Cur ft). 
1 Quirt}. 

1 Ream. 

1 Bale 


EXAMPLES. 4& 

1. In 50 reams of paper, how many sheets ? 

2 . How many |reams, quires, etc. are there in fifty thousand 
sheets of paper ? 

3 . How many scores'are there in 5 great gross ? 


8ft 



Druggists use the grain to weigh small quantities and the pound 
and ounce Avoir, to weigh large quantities. Some physicians in 
prescribing use the following table : 

!, 20 Grains make 1 Scruple (1 scr.). 

? 3 Scruples ... 1 Drachm (1 dr.). 

£ 8 Drachms ... I Ounce Troy. 

x 

(ii) Measures of Capacity . 


60 Minims (m.) or drops make 
8 Fluid drachius 
20 Fluid ounces . ... 

8 Pints ... 


1 Fluid drachm (fl. dr.). 
1 Fluid ounce (ft oz.). 

1 Pint (O.). 

1 Gallon (C). 


'A teaspoonful <* 1 Fluid drachm. 

A dessertspoonful — {24 Fluid drachms. 

A tablespoonful « 4 Fluid drachms. 

Note. Since a pint of water*weighs a pound ami a. quarter, 
the weight of a fluid ounce of distilled water is an ounce Avoir. x 

auwuu. ** I s 

Reduce 


1 . 2'oz, 2 dr. 2 |cr. to grains* 

SR 2 0.12 fl. or. to ^inittw* 4, a C 
ft 7 C. 7 0.15 ft ok, 5 ft dr. 9 ra. to minups.. 


ft i oz. 3 dr.. 43 gr* to grab* 
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MISCELLANEOUS EXAMPLES. 45. 

i/ 1 . A girl can paper 2 pins in a second ; how many pins can 
she £aper in a working day of 8 hours 30 minutes ? 

If 2 . Find the price of 3 md. 7 seers of milk at 2a. bp. per seer. „ 

C 8. Find the value of 12 lb. 7 oz. of gold at 15J. 4W. per oz,' 

j/l. A train travels 19 mi. 7 fur. 30 po. per hour ; how far will’ 
it fravrel in 24 hours ?, ’ 

26 . A fruit seller sold 210 oranges at r pice each, 76 apples at 
r anna each, and 55 mangoes at 1 a. bp. each ; hOw much did he 
realise from the sale ? * 

tA How many cwt. of coal will supply 64 fires for 3 weeks,, 
each fire consuming 1 cwt. 2 qr. 1 lb. pet day ? 

If the cost of 9 md be R430, what is the cost of a chitfak ? 

/ 8—^Tf the cost of a ton he ^20 j, what is the cost of a pourm* ? 

9 //Ilow many shot, each weighing 2 oz. 3 dr, will make up a 
heap weighing one ton ? 

10 . TTow many parcels, each weighing r md. 10 seers, can be 
made up of goods weighing 132 md., and what weight will remain 
over ? - 

11 . How manyjars, each containing 2 gall. 3 qt. 1 pt. 3 gills, 
can be filled out of a cask containing 285 gallons ? 

12. How many pieces of rope, each 2 ft. 9 in. long, can be cut 
off a length of 1760 yards, and what length will remain over ? 

13 . A train travels 45 miles in 3 hours ; how many yards does 
it travel ip a second ? - 

„ 1 At. A snan j/ave ft71 ga. bp. to each of 24 men, and then had 

146 . jti. gp. left.; how much had he at Hist ? 

16 ^//f has R3, ja. gp. more than if, B has &2. 8<*. ^p. ltsS 
than C, «tnd C has fti 2 ; how much has A ? 

OL6./If a manH net annual income,*be 1117856.-' 4a , how much 
may he Spend p<Jr day and per.week, to the nearest pie, .so as not 
to run into debt ? [Reckon 52 weeks and 365 days to the year.] 

VLylf the daily income of a man be A3, 4 a. gp % how much can" 
he spend per day that he may saVe bpJiu a year ? 

I8j/ If a man spends R5. 3 a. $pMa,\ly f how much will he be able 
ttf. iHvelout of an annual income of 

19. y/How'much to the nearest fatthing can a person spend d^ily 
/{ he wishes jto save ^300 out of An animal incopie of /700.? 

20. A-gen demand gross annual m|ome Is R3000; be pays 

R72. 30, annually in taxes 1 what must-bis dally expenses be that, 
1i$ may save #1083,9* a yearj ^ 
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21 . A man spends R7. 8a. gfl. daily, and saves Riooo a year : 
what is his annual, income ? 

22 . A clerk received /i 14. 7. 6 as pay in 1888 : how much is 
that per day ? 

23 *- A man was born on the 10th of January 1832 j what was 
his age on the 17th Of April 1888 ? 

V 24 . I distribute Rioo among boyg, giving a rupee, a half-rupee, 
a quarter*rupee and a two-anna piece to each ; how many boys 
get a share ? - . :* 

26 , Sound travels 1125 ft. in a second ; if a gun is fired at a 
distance of 1875 yards, what time must elapse between the seeing 
of the flash and the hearing of the report ? 

26 How many steps does a soldier whose st(fae is 2 ft, S in. 
take V* walking 2 miles ? 

If a soldier takes strides in wa&ing 1 mile 1039 yards, 
what is the length of his sfrlae T 

V 28 . The circumference of a bicycle wheel is 12 ft. 7 in.; how 
‘ 'any complete revolutions does it make in going 10 miles ? 

A certain sum of money was divided into 18 equal parts ; 
each part was R4. 8a. 3/. and there was R2. 7a. 6 p. over ; find 
the sum. 

SO. A man earned R35. 9a. ty. in January and R49. 8a. 9 p. 
in February ; he spent K26. 3a* 3 p. each month : how much did he 
save in the two months ? 

V^ 3 l. A man earns £1. 7* 6 d. per week, and pays 7 s. 6d, every 
fourth week to his dub ; what is his .net income in a year of 
52 weeks ? 

32 . How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 in. long ? 

' N> 33 . A man spends in 4 months as much as he earns in 3 months ; 
what does he save out of an annual income of R2750. 8a. ? £ 1"-? 

84 . A and B together have ^56. \2s.Cei. \ A has £$. W 9<f. 
more than B; how much has A ? 

36. The earnings of a man an£ his 2 sons amount«to £ 6 po a 
year, and their expenses to ^400 * if the balance be divided 
equally r -h'6w much will each receive ? 

30. Hoy many quart bottles can be filled out of a cask con* 
taining 2 cwt. 1 qr. 8 lb. of water ? 

37f The 1st of January 1881 was on Monday j find the number . 
0f Mondays in that prear. 

88. A vcAel whrch holds 10 gallons weighs when empty 30 lb* 
what is thepeight of the vessel when full of water ? 
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39 . Your father was 25 yr. 7 mo. 10 da. old when you were 
born : your sister was born when your father was 21 yr. 9 mo. 8 da- 
old : how old is your sister now if your age is 12 yr. 6 mo. ? 

40 . Four dollars, 3 half-guineas, 5 half-crowns and 6 florins, 
amount to £y 12s. 8 a. ; what is the value of a dollar ? 

41 . Two pieces of cloth of equal length cost ^3.0.9 and 
^2.5.0 respectively ; the price of the first was y. 4^d. per yd. : 
what was the price of the second per yard ? 

42 . A merchant bought 350 lb. Avoir, of lead, and sold it by 
Troy weight; how many pounds Avoir, did he gain ? 

43 - A shop-keeper’s weight was deficient 3 tolas'to a seer ; what 
quantity would he defraud his customers in selling 8 maunds f 

44 . Fifty bags of rice are bought for R800. 12 a, 6 / 4 . at 
3 p. per maund ; what is the weight of each bag ? 

45 . Light travels IS6500 miles in a second ; what time does 
it take in travelling from the sun to the earth, a distance of 
92877000 miles ? 

N- 40 . The small wheel of a tricycle makes 330 revolutions more 
than the large wheel in passing over a mile ; if the circumference 
of the large wheel be 8 ft, what is the circumference of the 
other ? 

47 . A weekly newspaper was numbered 4 on the 7th January 
1885 ; when w r as it numbered 40 ? 

48 . A daily newspaper which is published on week days only 
was numbered 20 on Monday the 13th January 1884 ; on what date 
was it numbered 120 ? 

7 49 . A person travelled 120 miles by railway at 15 miles an 
hour, 120 miles by road at 8 miles an hour, and 60 miles by bullock 
cart at 2 miles an hour : how long did he take ? 

\/bo. The distance of the sun from the earth is 91776000 miles', 
and light travels from the former to the latter in 7 min. 58 sec. j 
find the velocity of light per second. 

V 51 . The value of a mark being 15s. 4d. t and that of a dollar 

4r. 2d., how many half-crowns are there in 9 marks+ta dollars ? ■, 

■* , ' 

52 . A person laid out £43. 0 slid , in spirits at 54. 4d. st gallon, 
some of which leaked out in tjMtorriage ; he sold the remainder 
fo» j£$4i at the rate of 7s. 6 d. a gMrn : how many gallons leaked 
out ? * 

53. A wheel makes 600 revolutions in pacing over i mile > 
• ‘ 40 yards | what is its circumference ?• - ' 

. 54 . Ijftvide R65. io 4 . equally among 8 men, 12 
children; supposing the children to have received 

^ a 


omen and 30. 
,eir shares,/ 


1 
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and the men to have given up their shares to the women, how 
much would each woman receive ? 

66. How many times will a church-clock, which chimes the 
quarters, strike and chime in February 1900 ? 

66. How many times does the 29th day of the month occur 
in 400 consecutive years ? 

The circumferences of the Igrge and small wheels of a tri¬ 
cycle are 13 ft. 9 in. and 3 ft. 4 in. respectively ; how mam* more 
turns will the latter have made than the lormer when the tricycle 
has gone a distance of 15 miles ? 

68. If for every R1 rent paid to his landlord a man pays in 
addition 1 anna formas, how much will he have left out of an annual 
incotqo of H3000 if he lives in a house whose monthly rent is &20 ? 

60 . After measuring 40 yards of a rope it was discovered that 
the measuring yard was an inch too long ; what was the true 
length measured ? 

\/C 0 . One man is 30 years 17 weeks and 5 davs old, and another 
is 26 years 9 weeks and 3 days old ; a third is just as much yc ungcr 
than the first as lie is older than the second : what is the age of 
the third ? 

* 

XVIII. BARTER, GAIN' AND LOSS, ETC. 

83 . Barter .—Example. How many seers of sugar at 40. 6/. 
a. seer must a grocer give in exchange for 9 lb. of tea at Hi. 2 a. a lb. ? 

Cost of 9 lb. of tea*=Ri. 7 a X9 —Rio. 2<7. 

The number of seers of sugar rqd. « R1 o. 2a. - 4 -40. 6/. *■ 36. 


EXAMPLES. 43. 


1 . How many pounds of tea at Rt. 4 < f - a pound must be given 
in exchange for 40 yards of silk at &2. 10 a. a yard ? 

3 . How many dollars of 4 s. 2 d. each can he obtained for 100 
ru pees of uk iorf. each ? 

g g jyen in exchange lor fmaunds of 
brown-sugar qt j what is the price of the ribbon 

per yard t 

4. A nyin exchanges 45 sheep at £2. 5. 9 each and 37 ptgs at 
£$. 13. 6 each for 13 oxen at ^17 6. 6 each, the difference being 
.paid tor received in money; how much docs he pay or receive ? 


> A Seven pounds of tea at Ri. 3. 6 a pound and l^npunds of 
• ">are gj*en in. exchange for 15 maunds of wheat nQti. 13. 3 
■*/nd ; yad the price of a pound of coffee. B 
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84 . Gain and loss.— Example. If 25 yards of cloth are 
bought at ~s. 67 . a yard and sold at 8.r. gd. a yard, how much is 
gained ? 

Profit on each yard —8.r. 9 7 . - 7*. 67 . « i.r. id. 

'Petal pu.fu -- 1 s. yl. x2$ -= £\. ns. 3 d. 


EXAMPLES 4 * 3 . 

l/ A man gives 15 inaunds of rice worth K3. 8^. a maund, 
and receives in exchange 22 maunds of flour worth Hz. Ha. a 
maund ; does he gain or lose, and by how much ? 

2/ A man buys 1 50 yards of cloth at Hi. irr. yp. per yard, and 
sells at Hi. i<i, ip. per yard ; vvliat does he gain altogether? 

i1 J A grocer bought a chest of tea containing 320 lb, for ££405, 
and sold it at Hi. 5r.» 9 p. per lb. ; what did he gain ? 

4 . Twenty-nine sheep are bought at U5. 81 rr. each ; 15 of them 
are sold at H6. 4/7. each, and the test at K5. 4//. each ; find the gain. 

5 A grocer buys 15 maunds of sugar at 4 a. Op, a seer, and 
sells at Hi3. 4c'. ip. a maund ; what is his gain? 

6. Out of 2 md. 15 seers of milk, bought for 116 . 9 a. 9 p. t 7 seers 
are lost by leakage ; what is gained by selling the remainder at in. 
Op. a seer ? 

7 . A cwt. of sugar is bought for Hi4. 9^. Op,, and is sold for 
Hi6. 5 a. Op. ; what is the gain pci lb, ? 

8. A grocer bought 1 cwt. 1 qr. of sugar for ^i.’151-,, and 
gained i ir. S d. by retailing it ; at what rate per lb. was it sold? 


0 . A merchant bought 40 gallons of wine, and lost ^5 by 
selling it for £yj ; at what rate per gallon did he buy it ? 


10 . A dealer bought wheat at 38 j\ 9 d. per qr. ; he subsequently 
sold it at £2. os. 3 d. per qr., and made a profit of £1. i6j. 
altogether ; how many quarters did he buy and sell ? 


11 . A man buys 45 yards of silk at Os. 6 , 7 . per yard, 15 yards 
of which being damaged, he sells at 5$. per yard; at what price 
must he sell the rest so as to gain £\. »2. 6 altogether ? 

12 . A grocer buys 200 lb.»of tea at Hi. 2a. per IK, and sells 
one-half of it at Hi. yi. per lb. j at what rate must he sell the 
remainder soyas to gain K25 on the whole? 


13 . If ^s. 67 . be lost by selling an article for /3>what would 
have been gained or fosi by selling it for ? 

XC+I sold some goods weighing 13 cwt. : qr. 9 lb., fpr 
£72. 17. 7$, gaining thereby 3 \d. per lb flow much should 1 
have gained per lb. if I had southern at £5.12. o pete 


cwt. ? 
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15 . A tradesman buys a piece of cloth 50 yards in length for 
R40. 10 a. ; at what price per yard must he sell it (i) that he may 
gain 5a. per yard, (ii) that he may gain R18. 12 a. on the whole? 

85 . Mixtures.— Example 1. If 3 maunds of rice at 82. 8a. 
per maund be mixed with 5 maunds at 8.3. 2 a. per maund, find 
the price of the mixture. 

Cost of 3 nul. at 82. 8a. 82. Sa. X 3 — 87. 8a. ; , 

cost of 5 md. at 83. 2 a. = 83. 2 a. x 5=815. 10 a. 

cost of 8 md. of mixture = 87. 8a.+ 815. 10a. 

= 823. 2 a 

Cost of 1 md. of mixture = 823. 2a. — 8, 

— 82. 14a. $p. 

Price required = 82. 14a. 3 p. per maund. 

Example 2. How much water must be added to 12 gallons of 
beer at ior. a gallon, to reduce the price to 8r. a gallon ? 

The price of the whole mixture at 8 j. a gallon must be equal 
to the price of 12 gallons of beer at ioj. a gallon. Therefore, if 
we divide the price of 12 gallons of beer at ior. a gallon by 8r. we 
shall get the number of gallons in the mixture. 

Price of 12 gallons of beei*=ioj. X 12 — 120s. ; 
number of gallons in the mixture- i20j.-t8j.= 15 ; 
number of gallons of water added = 15-12 = 3. 

EXAMPLES. 48 . 

1 . A mixture is made of 7 seers of sugar at 4a. 6 p. per seer, 
2 seers at 4a. per seer and 3 seers at 3a. 6 p. ; find the value per 
seer of the mixture. 

2 . A man bought 3 qr. of wheat at 30*. per qr. and 9 qr. at 26*. 
per qr. ; he mixed them, and sold the mixture at 3J. per 
bushel ; how much did he gain ? 

3 . To 20 seers of milk, bought at ia. Qp. a seer, 5 seers of 
water are added, and the mixture is sold at 2 a. per seer j how much 
is gained ? 

4. A merchant buys 15 md. ofeugar at 89. 8a. per md., 18 md. 
at 89. 4a. per md. and 10 md. at 89 per md., and pays 84. 2a. for 
carriage ; he mixes them : at what price per md. must he sell the 
mixed sugar«so as not to lose by the sale ? 

9 . j 10 lb. of coffee are mixed with 2 lb. of chicory ; if the 
mixture be worth is. \id. per lb., and the chicory %d. per lb., what 
is the value per lb. of. the pure coffee ? 

* . 6. A gro^r mixes 36 lb. of tea at is per lb. with 48 lb. 
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at is. io\d. per lb. ; at what price per lb. must he sell the mixture 
so as to gain 135. 6 d. on his outlay ? 

7 . ■ A woman buys 8 dozen eggs at 2 \d. per dozen, and 12 dozen 
more at per dozen ; at what price per dozen must she sell the 
whole so as to gain £ d per dozen ? 

8. How much water must be mixed with 36 seers of milk at 
1 a. gp. per seer, so as to reduce the price to ui. bp. per seer ? 

9 . How many pounds of tea dust (worth nothing) must a 
grocer mix with 20 lb. of tea at 2 s. 6 d. per lb., to enable him to sell 
the mixture at 2s. per lb. and gain at the same time 8 s. on the 
transaction ? 

10 . A grocer buys 30 lb. of tea at 2 s. a pound and 50 lb. of tea 
at 2.r. 8 d. a pound, and having mixed them sells 40 lb. of the 
mixture at 2s. $d. ; at what price per lb. must he sell the remainder 
that he may neither gain nor lose ? 


80 . Division of Money —Example 1. Divide R13. ga. 
among A , B and C so that A may have 12 a. 3 p. more than B t and 
B Rt. 2a. 9 p. more than C. 

B is to have Ri. 2a. 9 \p. more than C, and A is to have 12 a. 3^. 
+ Ri. 2a. gp. more than C ; if we take away these sums to be 
• subsequently given to B and A respectively, the remaining portions 
of their share will be each equal to the share of C- 


R. 

a. p. 

R. 

a. p. 

1 . 

2 . 9 

13 • 

9 . 0 


12 ■ 3 l 

3 • 

1 . 9 

1 . 

2 . 9 J 

3 ) 10 ■ 

7 •_ 3 

r 3 “ 

i . 9 

j ■ 

/. 4-1 

and 5 . 

7 • 9=»C’s share. 
10 . o=*>B’s share. 
6 . g=*A’s share. 


EXAMPLES. 

49 . 


1. Divide R39. ja. 9 p. between A and so that A may get 
R 7. 4 a. 3 p. more than B. 

2 . Divide £2$. 7 s. 6d, between A and B t so that A may receive 
^3. 14J. 3 d, less than B. 

• 8. Divide R357. 14 a. bp. among 15 mem giving Rn. 14a. g p. 
more to^each of two of them than to each of tne others. 

4. bivide R679 among 27 meh and 5 women, so that 'a man 
may get R6 less than a wdman. „ k j 

6. Divide R39. 4<*. 6A among A, B and. 6', so that A may 
receive R3 more than B, and B R4 more than C . V 
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6. Divide 1*329. 7 a. 9/. among A y B and C, so that may get' 

R7 more than B , and /? R2 less than C. * 

7 . ,-£ 95 * ioj. is divided among S men, 7 women and 6 boys, so 
that each man receives io.r. more than each woman, and each wo¬ 
man io.f. more than each boy ; find how much the men receive. 


Example 2. Divide H59. (</i. among 3 men', 5 women and 6 
boys, so that each man imy receive *hrec times as much, and each 
woman twice as much, as a hov 

tv. a. 

3 men — 9 boy; /5) kq ._ 6 

5 women =10 ... M 5) Vf . 14 

6 bovs « f» ... ~2 6-each boy’s shat 

4 .12= ... woman’s .. 
and 7 . 2== ... man’s 

EXAMPLES. 50 . 

1 . v Divide R15. 9-1. 6/. between a boy and a girl, so that the 
•boy may receive twice as much as the gitl. 

2 . Divide R^r. 3 a. between A y B and C in such a manner that 
A’s share may he 3 times, and Z?’s t« ice, C’s. 

3 . Divide R100 among 3 men, 5 women and to hqvs, so that 
,each man may receive 4 times as much as a boy, and each woman 
twice as much as a boy. 

4 . Divide /,it. 15. 4$ among A , B and f, so that A may re¬ 
ceive twice as much as B t and B twice as much as C. 

B. Divide ^10 7. 6 among 3 persons, so that one may receive 
twice as much as each of the others, 

X* Divide R39 ya. 9 p. between A and B y so that A may receive 
Ri. 3 P- more than twice the amount 10 be received by B. 

Example 3. Divide R28. into an equal number of rupees, half- 
rupees and quarter-rupees. 

A rupee+a half-rtipee + a qr-rupee+ I2<r. 

The number of each kind of coin—R284-R1. 12a.—16. 


EXAMPLES. 51. 

e 

1 . Divide R23. 8 c/. into an equal number of rupees, half-rupees, 
quartet*rupees and two-anna pieces. 

* 2 . Divide /t7 into an equal number of sovereigns, half* 
Sovereigns, hatrerowns, shillings and sixpences. 

* / « ' • 
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3 . A box contains nn equal number of crowns, shillings and 
pennies ;'the total amount in the box is £3. 13.?. : find the number 
of each. 

4 . liioo is divided among nn equal number of men, women 
and boys ; each man receives tin S<v, each woman K2 and each 
boy Ki. 1 ia. : find the number of men, women or boys. 

N. 6. A bag contains a certain number of rupees, twice as many 
half-iupees, and 4 limes as many quarter-iupccs ; the whole sum 
amounts to K 53 ; find the number of each. 

0. Among how many childicn may Rf'o be divided ->« that 
each child may u ceive a itipce, an eight-anna pieces a four-anna 
piece and a two anna piece ? 

8 1 ?. Example. A and 7 ? together have It 13. Rrr., FI and C 
together have US. 8'*, A and (' logether have Ui t. &*. ; how much 
has A ? 

R13. 8*. + R11. 8«* "twice A ’s money +/As money-ft’s money; 

but R8 8//.-= / 7 ’s money + C’s money. 

(1113. 80. + Hn. 8r*. -118. 81*.) or 11 16. 8/*. --1 wice j 4 ’s money. 
A's money --R16. Ha. ~ 2 « 118 . 4.7. 

Or thus : 

( 11 13. 8**.+ 148 . Si. + R11. ) or U33. S*/. twice A’s money 

+ twice TPs money + twice C’s money ; 

/, (R33. 8«. + 2 ) or Rto. 1 2d. = d ! s money+/?*s money + C’s money j 
but R8. 8/* — fi’s money + C ; s money ; 

✓f’s money-»K 16. 12^ --R8. 8'*. =*R8. 4c*. 

EXAMPLES 38 . 

1 . A and fi together have Hr>, oa. 3^., B and C together have 
R4. 15^*. gfi., A and C together have U5, 15 a, ; how much lias A ? 

2 . A and Fi together have R24. trf, B and C together have 
R19. 15 a , A and C together have K23. i2rt.; find how much Fi has. 

3 . A horse and a cow are together worth U101. a cow and a 
sheep are together worth K3», a horse and a sheep are together 
worth 118 * ; find the price of a horse, of a cow and of a sheep. 

4 A mark and a gulden are together worth 2s. 1 tl</, a gulden 
; and a rouble are together worth $s. i|r/., a rouble and a nvfrrk are 
together worth 4 J. i ; find the value of a mark, of a gulden and 
of a rouble. 

*\ 5 , A man and woman together have 11 30. ya. 6p. t the woman 
and a boy together have R20. 8r*., the man and Jjhc boy together 
have R25. 9f*. 6 p. ; find how much (he map, the woman and’ thel 
boy together have. . I 
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XIX. FACTORS AND PRIME NUMBERS. 

88. If one number divides another exactly , the first is said to 
be a factor (or sub-multiple) of the second, and the second is 
said to be a multiple of the first. Thus 5 is a factor of 15, and 
15 is a multiple of 5. 

In speaking of the factors of a number we exclude the number 
one or unity, which may be said to be a factor of any number. 

[ N. B. In the present section the word divisible is used in the sense 
of exactly divisible . ] 

89 . An even number is a number divisible by 2. An odd 
number is a number not divisible by 2. 

90 . Criteria of Divisibility : 

A number is divisible 

by 2 when its last figure is o, or an even digit; as 3*0, 54 : 

4 when its last two figures represent a number divisible by 4 ; 
as 300, 320, 324 : 

8 when its last three figures represent a number divisible by 8 ; 
as 2coo, 3400, 3240, 3816 : 

5 when its last figure is o or 5 ; as 370. 345 : 

10 when its last figure is o : 

3 when the sum of its digits is divisible by 3 ; as 126, 402 : 

9 when the sum of its digits is divisible by 9 ; as 477, 801 : 

11 when the difference between the sum of its digits in the odd 
places and the sum of its digits in the even places is either 
o, or divisible by 11 ; as 34672, 582934. 

To determine whether a number is divisible by 7, 11, or 13 we 
have the following rule : 

Divide the figures of the number into groups containing three 
each, as far as possible, counting from right to left. Add the 
alternate groups, and subtract the smaller sdm from the greater ; 
then if the remainder is o or is divisible by 7, n, or 13, the number 
itself is also divisible by 7, or by 11, or by 13. * 

Thus 98126 is divisible by 7, but not by 11 or by 13: for 
126-98—28 which is divisible by 7, but not by 11 or by 13. 

91 - If a 'number is divisible Separately by two (or more) 
number?, if is divisible by their product. 

If a number is divisible by 3 (or 9), any other number expressed 
bg the santte digjfis is also divisible by 3 (or 9). 
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If each of two numbers is divisible by a third number, their 
sum (and difference) is also divisible by the third. 

If a number is divisible by another, any multiple of the first is 
also divisible by the second. 

If each of two numbers is divisible by a third number, then the 
sum (and difference) of any multiple of the first and any multiple 
of the second is also divisible by the third number. 

9 

EXAMPLES. 53. 

Determine whether the following numbers are divisible by 2, 3, 
4, 5, 8, 9, 10 or 11 : 

1 . 138. 2 . 945. 3 . 6S4. 4 . 420. 5 . 8844. 

6. 7942. 7 . 1230. 8. 1772. 9 . 2311. 10 . 3475. 

11 . 8976. 12 . 7128. 13 . 12345. 14 . 98765. 15 . 35600. 

18 . 23000. 17 . 709281. 18. 777777. 19 . 989898. 20 . 1234567890. 

Determine whether the following numbers are divisible by 
7, u or 13 : 

21. 99120. 22. 89133. 23. 67119. 24. 555555 . 

25. 433378. 28. 4123210. 27. 55734545 - 28. 123789666. 

Determine whether the following numbers are divisible by 6. 
12 or 30 : 

29 . 372. - 30 . 948. 31 . 7740. 32 . 3725. 

33 . What is the least number which being added to 2311 will 
make the sum divisible (i) by 3, (ii) by 4 ? 

34 . What- is the least number which being subtracted from 70031 
will make the remainder divisible (i) by 5, (ii) by 8, (iii) by 9 ? 

35 . What number is the same multiple of 11 as 3705 is of 15 ? 

92. A prime number or a prime is a number which is not 
divisible by any number (except itself and unity). 

i, 2, 3, 5, 7, n, 13, etc. arc prime numbers. 

A composite number is a number which has factors each 
greater than 1. 

» 4, 6, 8, 9, 10, 12, etc.- are composite numbers. 


o 

93 . To ascertain what numbers are primes . 

(i) To find the prime numbers, in a seiies of numbers, r, 2, 3,..., 
cancel every second number after 2, every third pumber after s, 
every fifth number after s, and so on; the remaining numbers will 
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be primes. [In finding the primes in any series of numbers, we 
need not divide by any prime number whose square is greater than 
the largest number in the seiies.] 

(ii) To determine whether a given number is a prime, divide 
the number successively by the primes r, 3, 5, 7, ti, etc. ; if there is 
a remainder in each case the given number is a prime. [It is not 
necessary to try a divisor whose square is greater than the given 
number.] 

t 

Note. From Ait. 90 ii will appear that the units’ figure of 
every prime number fexcept 2 and 5) tiiusL be 1. 3, 7 cm- 9. Hence 
&ny given number (not being 2 or 5) need only be examined when 
its units* figure is », j, 7 or 9 ; and in such a case we need not try 
the divisors 2 and 5. 

!K£n. The following a list of Pkime Numdtck-s between 
1 and 1009. 


I 

59 

i39 

233 

-1 * *7 

439 

557 

6 53 

7<>9 

833 

2 

6i 

M9 

239 

347 

443 

5 b 3 

659 

773 

887 

3 

67 

151 

241 

3-19 

449 

509 

601 

787 

907 

5 

71 

1 57 

251 

353 

457 

57 i 

673 

707 

9u 

7 

73 

163 

257 

359 

461 

5 77 

677 

809 

9*9 

11 

79 

167 

263 

3 <7 

463 

5S7 

683 

811 

929 

13 

83 

173 

269 

373 

467 

593 

691 

821 

937 

17 

89 

179 

271 

379 

479 

599 

701 

823 

94i 

19 

97 

181 

2 77 

383 

487 

toi 

709 

827, 

947 

23 

101 

191 

281 

389 

49» 

607 

7*9 

S29 

953 

29 

103 

'93 

283 

397 

499 

613 

727 

839 

967 

3i 

107 

197 

293 

401 

503 

617 

733 

853 

971 

37 

109 

199 

307 

409 

509 

619 

739 

857 

977 

4i 

113 

211 

3H 

419 

521 

631 

743 

859 

983 

43 

127 

«3 

313 

431 

523 

; 641 

75i 

863 

99* 

47 

131 

227 

3i7 

431 

54* 

i 643 

757 

877 

997 

-53 

137 

229 

33i 

433 

547 

i 647 

1 

761 

881 

1009 


94 . Every composite number can be* rcsolvfcd into factors 
which are all primes. 

ft 

Note A number has only one set of prime factors. 

Example. Find the prime factors of 4452. 

We dividfe the number successively (and in each 
case ast often as possible) by those of the primes 2, 3, 

5,7,11,13,..., that can be used as divisors , until we come 
lob quotient which is.a prime number, 

t Thus 445 ? ^ 2 x 2 x 3 x 7 x 53 . 


2 *J45? 

2 ) 3 *26 

3 >i l \i 
7 ) JZJ 

53 
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Examples. 54 


Find the 

prime fai.tors 

of 




1. 8. 

2. 12. 

3 . 18. 

4 . 24. 

5 . 

27. 

6. 32. 

7 . 48. 

8. 50 

8. 63. 

10. 

64. 

11. 80 

12. 88. 

13 . cj). 

14 . too. 

16 . 

108. 

18 . 17 b. 

17 ." 117- 

18 . 288 

10. 495 $ 

20. 

625. ‘ 

21 . 999 - 

2 : 4 . 1050. 

2T* 129^. 

2 4 . 1760. 

25 . 

2000. 

26 . 3650. 

27 . 5760. 

28 . 2457. 

29 . 13824. 

30 . 

200100. 

Determine which of the following 

numbers are 

primes, and 

find die prime factois of those wh ch are composite . 



31 . 29. 

32 . 61. 

33 . 61 

34 . 79. 


6. 97. 

36. X07. 

37 . 113 

38 . 207. 

39 . 227 

40 . 349. 

41 . 37 : f- 

42 . 507. 

43 . 4 573 - 

44 . 619. 

45 . 713. 

46 . 997. 

47 . 6539. 

4 8. 1:93. 

49 . 509. 

50 . 1363. 

Find the numbei of p 

limes between 



51 . 1 and. 

30. 62 . 10 and 50- 

* 53 . 

20 and 70. 


64 . By what piimc numbeis may 37 be divided, so that the 
remainder may be 2 ? 

66. By what prime numbers may 109 be divided, sSgpiat the 
remainder may be 4 ? 

56 . By what numbers may 29 be divided, so that the remainder 
may be 5 ? - 


XX. HIGHEST COMMON FACTOR. 

05. A common factor of two or more numbers is a number 
which divides each of them exactly. 

Thus, each of the numbers 2,3 and 6, is a common factor of 12 
and 18. 

TheJSighest Common Factor (H. C. F.) of twe or more 
numbers is the highest number which divides each of them exactly. 

Thus, 6 is the H. C. F. of 12 and 18. 

Note. Two numbers’are said to be prime to e*ch other when 
they have no common factor. 

N. ft. The term measure is often used as synonymous wuh J&clor, 
tmd Greatest Common Measure instead o (Jiigkesflcommon factor. 
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9 H. The ff t c* F. of two or morj numbers is the product of 
all their common prime factors . 

Example i. Find the H. C. F. dt 18 and 30. 

18 - 2 x 3 x 3; . 30 x 3 x 5. 

The factors common to the twqflumbers are 2 and 3 ; hence the 
H. C. F. required “2 x 3—6. 


Note. .In finding the H.A2. F.» it is not necessary to find the 
prime facto rV of all the numbers. It is sufficient to find the priirye 
factors of mV of the numbers, and to form the product of thole 
that divide earn of the remaining numbers exactly. 

Example 2,VFind tl (e H. C. F. of 84, 140 and 168. 

Now, 84 —2 x\x 3x7 ; and we find that each of the remaining 
numbers is divisrWe by 2x2x7, but not by 3; therefore the 
H. C. F. required 2 x 7W28 

Examples. 55. 

Find, by the met hod* of factors, the H. C. F. of 


L 9 and 24. 

4 , 126 and 144. 
ijftud 375. 
10 . isSs* 120. 
13 . 224, 336,728. 


20 and 48. 

90 and 325, 
256 and 788. 
16, 24, 140. 
625, 750, 1225. 


3 . 35 and 80. 

6. 252 and ^48. ' 
0. 480 and 792. 

ia. 90,125,342. 

16 . 3164^ 3228. 


■* 

Vf, The following rule gives the most convenient method of 
finding the H. C. F. of two numbers : yT 

Divide the greater number by the lpSs, the divisor by the re- 
mainder t then the second divisor by the second remainder, and so on, 
until there is no remainder : the lastdyvisor is the H. C. F. required* 


Example 1. Find the H, GJSf of 384 and 1296. 


Process 




: 384 ) 129 6 < 3 

H52 

Ml ) 3*4 ( 2 
288 

96 ) M 4 ( 1 

2 $ 

4® 1 9 * ( a 

. & 

flit H. C. 1?. required is 48. 
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«« t 

Note. When the H. C F of three or more numbers is requir¬ 
ed, we first find the H. 0 . F. of any two of them and then find 
the H. C F. of this result and another number, and so on, through 
all the given numbers ; the last result is the H. C. F. required. 

Example a. Find the greatest number that will divide 50 and 
60 leaving the remainders 8 and 4 respectively. 

50-8-43; 60-4-56. 

The number reqoirW—the H C. F. of 42 and 56—14, 


S amples, 

Find the H C. F of 


1. 

48 and 144. 

2 

76 and 238. 

3. 

92 and 772. 

4. 

252. 348. 

8. 

493 , 899 

6. 

620, 2108. 

7. 

2121,1313. 

8. 

429, 715- 

8. 

Xf 7 j 113*. 

^10. 

I 379 > 2 40 ». 

11. 

266, 2793 

12. 

3775, *0000. 

A 3 . 

6023, 15466 

14 

5865, 69180. 

18. 

4081, 5141. 

lie. 

355 *» 3444 - 

V. 

5187, 585a 

18. 

.6441, 10283, 


19 .' 13^67. 14186. 2Q. 43365,44688 , ML 11050^35581,! 

22. 12321, 5434 S*| 2 ’ 3 . 6327, 23997. 24.1 132021 146083. 

a 2B. 5325,8307. 26 . 9945» 50609* 47 - 4^^24720. 

v 28 . 109056,179712 29 . 218707,826769. 30./987654. 

Are the following prime to each other ? * 

31 . 403 and 527. 32 . 3370, 2703. 33 . $87,9234. 

34 1726,1623. 38 . 3890,8*75. ^ 33 348b, 944^. 

37 . ai»,*7o(. J»8. 57 * 9 . TS&- '"* 9 * 93 * 7 , MS® 1 -* 

Find tWO. C. M. of 

40 . 703037 and 5*34083. f * 41 . 3 ® 59 * 

42 . 805, 1311, 1978, 43 . Uo 4 * t *44^44 1017* t*3, 7 « 9 * 
or *3*2,73|, 870, 46 . 7235 807, r? 5 > $ 04 , 3394 »? 83 S- 

46 , 11^1^45,2006. # y 48 . 13338. * 4 t 3 ^iS 903 . 

/ 80 . 3 * 4 . 570,6t8, 7*0, ^ ^ 61 6oa, 7394, 876, 9 * 45 & 

* 82. What l# the largest i&m of money which teicontytaed in 

R6,44. and R7. So* exactly t # 

83 . What is the largest spm of money which, wtU di/ide 
£7* 7 s, 64 and jf 13.17#. 90. exactly ? 

84 Find the greatest number that will divide 728 and 90% 
leaving remainders 8 and 4 respectively* * 1 

a * *>■*■ . H 

6 * 4 6 ♦ 

1 f 
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55 . Find the greatest number that will divide 261, 933 and 
1381, leaving the remainder 5 in each case. 

^ 56 . Is there any number that will divide 620 and 730, leaving 
the remainders 3 and 7 respectively ? 

57 . T wo vats contain respectively 540 and 720 gallons ; find 
the vessel of greatest capacity that will empty off both vats. 

58 . Two masses of gold weighing 4427 and 7219 tolas respec¬ 
tively are each to be made into coins*of the same size; what is the 
weight of the largest possible coin ? 

69 . A labourer was engaged for a certain number of clays fin¬ 
ite 8ei., but being absent on some of those clays he was paid only 
Hi. 12a. ; prove that his daily wages could not be more than 
4 annas. 

00 . A Woman bought a certain number of eggs for 150. (p y 
and sold some of them without profit for 5 a. bp. ; shew that she had 
still left at /east 20 eggs. 


XXI. LOWEST COMMON MULTIPLE. 

as. A common multiplo of two or inure numbers is a 
number which is exactly divisible by each of them. • 

The Lowest Common Multiple (L. C. M.) of two or more, 
the lowest number which is exactly divisible by each of 

them.' 

Thus, each of the numbers 12, 24 and 36, is a common multiple 
of 3, 4 and 6 ; but 12 is their lowest common multiple. 

90 . The product of two numbers is equal to the product of 
their If. C. /v and L. C. M. Thus, 2 is the H. C. F. and 12 is the 
L. C. M. of 4 and 6 ; and 4x 6*«2 x 12. 

Hence we have the following rule for finding the L. C. M. of 

two numbers : , 

*■ 

Divide cue of the numbers by the If. C. F, and multiply the 
quotient thus obtained by the other. 

Example. Find the L. C. M. of 38 and 57* 

Th«*H. C. F. of 38 and 57-* 19 ; 

The L. C. M. required-« 2 x 57 «» 114. 

Hote. When the C. Ml of three or more numbers is 
required, 1 we find the L. C. M. of any two of the numbers, and then 
fqd ;th© h M.xif this result and a. third number* and so on j the 
last result Being me L. C. M. required. 
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EXAMPLES. 51 . 


Find the L. C. M. of 


1 . 

12 and 32. 2. 

76 and 98. 3 . 81 and 

99 * 

4 . 320, 704. 

5 . 

117, 192. 

0. 

1224, 1696. 

7 . 

224, 336. 

8. 

754 . S06. 

9 . 

957, 1001. 

10. 

845, 899. 

11. 

779 , 1197. 

12. 

^1287, 6281. 

13 . 

76, 96, 1 Of’. 

14 . 

629, 851. 253. 

15 . 

265, 385, 495* 

16 . 

300, 906, 708. 


17 . Resolve 210 and 385 into their prime factors, and hence 
obtain their L. C. M. 


18 . Find the I.. C. M. of 44, 54 and 72 by resolving them into 
their prime factors. 

19 . Find the L. C. M. of R3. 9 a. 4 p. and R7. ic w. 3^. 

20 . The H. C. F. and L. C M. of two numbers, aie 16 and 
192 respectively ; one of the numbers is 48 : find the Other. 

21 . The H. C. F. and L. C. M. of two numbers are 10 and 
30030 respectively ; one of the numbers is 770 ; what is the other ? 

100. The following rule gives the most convenient method of 
finding the L. C. M. of several small numbers. 

Place the numbers side by side in a line ; divide by any one of 

•the prime numbers 2, 3, 5, 7, 11,.which will divide any two at 

least of the given numbers exactly; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed in 
this way until you get a line of numbers which are prime to one 
another. The continued product of all the divisors and the num¬ 
bers in the last line will be the L. C. M. required. 

Example 1. Find the L. C. M. of 12, 18, 2o and 105. 

Process : 2 ) 12. 18, 20. <05 

2 _ 2 ’ ,0 » >p 3 

3 > 3 * 9. sT»o$ 

5 1 '« 3 . Si 3 5 

i 3 . >* 7 / 

L. C. M.-2X2X3X 5X 3x7 1260. 

Kota. Work may be shortened by rejecting,*at any stage, 
from the line any one of the number^, sfchich is a factor of any 
othpr number.in the same line. 

Thus, if it js required to find the L. C. M. of 6 ,1 2,15, 30 and 
40, it will be sufficient to find the L. C. M. of if 2, 30 and 40. V.* 
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Example 2. Find the least number which when divided by 12, 
16 and 18, will leave in each case a remainder 5. 

The L. C. M. of 12, 16 and i8»"I44. 

The number required^ 144+5— 149. 


EXAMPLES. 58 . 


Find the L. C. M. of 


I. 

6, 8, 16. 

2. 

12, 16, 24. 

3. 

S» J8> 16,9. 

4 

9, 4, 18, 6. 

6.' 

12, 15,18, 24, 56- 

6 . 

15, 16, 20, 28, 42. 

7. 

22» l 7 t 33i 25. »5- 

8. 

8, 9, «, 18, 30. 

9. 

6, i5> 27, 35. 45- 

10. 

28, 36, 54» 72, 90* 

11 

24,10, 32. 45. 25. 

12. 

9, 18, 24, 72, 144- 

13. 

5*. i«7, »53i 165. 

14. 

33. 55. 6°. 80, go. 

10. 

22, 88, 132, 198. 

16. 

17* ”9. 210. 

17. 

5°. 338. 675, 702, 975. 

18. 

24. 35. 52, 60. 91, 108 

19. 

315, 156, 126, 108,91. 

20. 

27, 87, 203, 261,189. 

81 

126, 145, 87. 210. 585. 

22 

2* 3. 4» 5. 7» 8, 9* to* 

33. 

2, 4, 6, 8, 10, 12, 14, 16. 

24. 

15,16,18, 20. 24, 25, 27, 


“hr 24**35. 52, 6o, 91, to8, 126, 156, 315. 

80. /Find the least number which when 1 ed by t2, 18 and 
30, gives .the same remainder 9 in each case. 

87* Find the least number which when divided by 128 and 
.96 wilt leaVfc in each case the same remainder 5. 

88. Find the least number which being increased by 3, will be 
exactly divisible by 24, 36 and 48. 


89. Find the smallest number of sq« inches which contains an 
exact number of sq. feet or of sq. cubits. 


80 What is the smallest sum of money that can be paid in 
pounds, or in guineas, or in moidores ? 

81 Five bells toll at interval of 3, 5, 7, % *ft& tb seconds 
Respectively, beginning together 5 after what interval of time will 
' again toll together ? 

88 Three men journey 10,15 and 18 miles a day respectively ; 
find the least*distance which would occupy each of them a com¬ 
plete npmber of days. 


t88. Two round pillars are 14 yd. 1 'ft. 9 in. and 1$ yd. 2 ft. 3 in. 
reipectwety in circumference ; find the shortest rope that can be 
wrapped roun^each an exact number of times. , 
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34. A heap of shot when made up into groups of 28, 32 and 
42, leaves always a remainder 5 ; find the least number of shot 
such heap ran contain. 

35. Fmd the least number which is divisible by all the num¬ 
bers from 1 to 20 inclusive. 

30. The circumferences of the wheels of a carnage are 6 ft. 

3 m and 9 ft. ; what is the least distance in which both the wheels 
will make an exact number of 1 evolutions ? 

XXII. FRACTIONS. 

101. When a quantity is composed solely of entire units, its 
measure is called a Whole number or an integer. 

[In sections II—XXI the word number hk§ used in the 
sense of a whole number ,J 

When a quantity is composed of one or more equarparts of the 
unit its measure is called a fractional number or abreaction. 

Example. Two.thirds is a fraction j for two-thirds of the unit 
indicates a quantity which is composed of two equal parts, three of 
which make up the unit. 

109 The number of equal parts,into which the unit is divided, 
is called the denominator of the fraction • and the number of 
such parts taken to make up the quantity is called the numera¬ 
tor of the fi action. Tito numerator and denominator are called 
terms of the fraction. 

A fraction is represented by writing the numerator above the 
denominator, with a horizontal line between them. 

Thus, f represents the fraction of which the numerator is 4, and 
the denominator is 7. 

Such symbols are called Fraction-symbols or Fractions. 

Note 1. The symbol fcis read one-half ; \ is read one-third; 
g is read two-thirds ; £ is read one-fourth j J is read three-fourths \ 
and so on. 

A fAction expressed in the above notation is called a Vulgar 
Fraction. * 

Example. of a yard’ indicates a quantity which is composed 
of two equal parts, three of which make up one yard; that is, f of 
a yard'-a feet. 

Note 9. We should get the same reiult whether we ‘'divide a 
yard (&f any other unit) into 3 equal parts and take a such parts, 
or dividfe 2 yards (or twice that other unit) into 3 equal parts gau 
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take one of these parts. A fraction may thus be considered to ex¬ 
press the quotient of the numerator by the denominator. Hence l is 
often read ‘2 divided by 3 *. 

'i 

EXAMPLES, S& 


Write down the value of 


1 . 

$ of Hi. 

2 . 


3. 

•hi. 

4. 

ft of a md. 

6 . 

■ft of Hi. • 

6 . 

20 °f L 

7. 

ft of a ft. 

8 . 

ft of an anna. 

9. 

1$ of a yd. 

10 . 

ft of ir. 

11 . 

ft of Hi. 

12 . 

ft ton. 

13. 

iVa mile. 

14. 

-jj seer. 

15. 

ft sq. ft. 

16. 

Tiff cwt. 

17. 

1 of 1 $a. 

18. 

? of Hi. 5 #. 

19. 

1*3 of 3Jt- 3 

20 . 

ft Of ?hd. 

21 . 

ft of 1 hr. 5 min. 


KO& If the numerator and denominator of a fraction arc each 
multiplied by the same number, the value of the fraction is not 
altered. 

For, consider the fractions 3 J and : the first indicates that the 
unit is divided into 3 equal parts and 2 of these parts are taken ; 
the second indicates that the unit is divided into 36 equal parts and 
24 of these parts are taken. Now, a pait in the fmmer case is 
obviously equal to 12 parts in the latter case ; consequently 2 parts 
(taken) in the former case*=24 parts (taken) in the latter case. 

§- 5 $ ; and gl-gSjg. 

Illustration : $ of a yard "2 ft. ; and ?,$ of a yard = 24 in. = 2 ft. 

Corollary. If the numerator and denominator of a fraction are 
each divided by the same number, the value of the fraction is no-t 
altered. 

104. A whole number may be expressed as a fraction with any 
given denominator. 

Thus for example, 3 «■ J ■* $ = § ■» *£ctc. 

105. A given fraction can be transformed into another fraction 
of which the denominator is any multiple of the given denominator. 

Example. Transform g into a fraction with the denominator 12. 

12 **3 x 4 ; hsnee § ■■ - ft. Ans. 

^ # EXAMPLE3 00. 

** 1. Express each of the whole numbers 2, 5,7,10 as a fraction! 
.with denominator 9. 

0? Change n ( to fractions having 2, 9, if, 25 and 35 for their 
denominators. 
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3 . Express 21, 76 and 159 as fractions with denominators 5, 9 
and 75 respectively, 

4. Express $ and 4 each as a fraction with denominators 12, 
18, 96 and 600. 

6. Find fractions equal to J, -J, J, -ft, ^|j, having 90 for their 
denominator. 

6. Transform ft^-, Jj? and $$ into equivalent fractions whose 
denominators shall be 11, 5 and 10 respectively. 

7 . Express {?#, 2 $ and each as a fraction with the 
denominator 6. \ 


lOli. A fraction is said to be in its lowest terms when its 
numerator and denominator have no common factor. 


Example 1. Reduce $23 to its lowest terms. 

Wd divide the numerator and denominator by their H. C. F. 
which is 210, 

Thus _ RSOi'JlO — n Ant 

inus H-tfr “ h 1 O + Jl 1; —■ 4 ’ -rlnSm 


Note. In reducing a fraction to its lowest terms, it is con¬ 
venient first to remove any factors common to both numerator and 
denominator, that can be found by inspection or by the application 
of the tests of divisibility (Art. 90). 


Example 2. Reduce to its lowest teims. 

13 

W 

Process : J A ns, 

M 14 

» 4 , 

Here, first 78 and 84 are divided by 2, giving quotients 39 and 
42 ; next 39 and 42 are divided by 3, giving quotients 13 and 14 
which are prime to each other ; hen:e the answer is 


Example 3. Reduce by cancelling to their lowest terms : 


(i) 


3 

(W 3 

'* $Sxft 28’ 


35x8’ 
A ns. 


(ii) 


(ii) 


3X4X5 
6 x i-o * 

fl x4x g^t 
6~xg0 "a 1 


Ans. 


It should be borne in mind that when a factor 
replaced by 1 and not r |*y a • 


V 

is cancelled, it is 
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EXAMPLES. 01. 


Reduce to lowest terms • 


1. 

'l 

2. 

\V 

3 

it 

4 

» , 

5. 

It- 

6. 

If. 

7. 

§8. 

8. 

if 

0. 

i 2r 

10. 

ft 

11. 

s& 

12. 

it 

13. 

if. 

14 

ii 

15. 

ft 

ie. 

it 

17. 

ft 

18 

to- 

• 

19. 


20 

ft 




EXAMPLES. 

81a 

|fe 




Reduce 

to their lowest 

: terms 





• 

1. 

If* 

2 

if- 

3. 

fi 

4. 

n- 

5. 

it 

6. 

isk* 

7. 

m 

8. 

AV 

9. 

Ul 

10. 

Sit 

11. 

A 7 oV 

12 

m- 

13. 

iYiff. 

14. 

» 

16. 

m 

10 

im 

17. 

mi 

18 

iff*. 

10. 

mi 

20. 

mi' 

21. 

nib 

22. 

m 

23. 

toib 

24. 

m 

25 

nu- 

20. 

2 Ifl- 

27. 

K». 

28. 

lffiV 

20 

mu 

30. 

mi 

8L 

mi 

32. 

AV.V 

33. 

mi 

34 

*Hf«. 

36. 

mu- 


EXAMPLES. Olb. 


Reduce by cancelling to their simplest forms : 


i. m- 

4. ssvw 

7 . ?S$|ffli* 
10* 


2 im- 

5. mmt 

8. A.'IKft. 
ii. 


8 . f|*|. 

o. imm* 
®- w*mA f 
12. W- 


107. A mixed number is composed of a whole number and 
a fraction, as 3$. This stands for 3 4*1, and is read 'three and 
two-Jiflk?. 

A mixed number can be expressed as a fi action. 

Et ample. Express 4R as a fraction. 

48 -» 4 +ji«V+ 3 -¥- 

For, 12 thirds of the upit and 2 thirds of the unit make (124*2) 
or 14 thirds of the unit 

HenceUhe rule : Multiply the whole number by thd denomi¬ 
nator .of the fractional part j add the result to the numerator of 
that part for the ndw numerator} and retain the same denominator. 
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EXAMPLES. Oft. 

Express the following mixed numbers as fractions : 


1. 

3b 

2. 

7l 

3. 

9fV 


8&‘ 

5. 

51 

6. 

7tJg* 

7. 

I2 A* 

8. 

2°aV 

8. 

39A- 

10. 

90flb* 

11. 

2 9i2jf* 

12. 

76U- 

13. 

25i|. 

14. 

inftf- 

16. 

99JS : 

^e. 

7iVo- 

17.' 

8tWc 

18. 

22 l®oV 

19. 

4<>xJi- 

20. 

4»V 


r 

10s. A proper fraction is one* of which the numerator is 
Jess than the denominator, as f. 

An improper fraction is one, of which the numerator is equal 1 
to or greater than the denominator, as $. 

An improper fraction is either equal to an integer or a mixed 
number. v 

1 t 

^Example. Reduce V an d V t0 whole or mixed numbers. 

V-WJ-f-* V-V+l-4 + 1-4* 

Hence the rule : Divide the numerator by the denominator ; 
the quotient will be the integral part of the mixed number ; the 
remainder will be the numerator, and the denominator of the given 
fraction the denominator, of the fractional part. 


(i) 

7)_?J 

3 , rem. o. 

Hence 




x 


/ 6 ) 29N 

/ ' ^ \ 

109. The reciprocal of a fraction' a fraction foreleg by in* 
terchanging its termsj thus the reqiprodtf of^ is ft of /(of f) is J. 

m r’ 1 { * ! ' ■ ' 

EXAMPLES. 1035 

Express-as whole or mixed number/'! 

1 . }. f, a. ty.: v 

a. 7. V- ■ ti¬ 
ll. ?J. 14. {J. 13. |f. ; 

•16. W- 17- ?!)}. 18. W- 

Express the reciprocals of the follow!: g' fraction! as whole or 
mixed numbers: . j : , . 

• ai, rn- 4*- sis- as- T*»n a*. »%• ills- 

90. iffl '. »»■ xVVV as- tifi- »• AV aO- 
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110 . Two or more given fractions may be reduced to equiva¬ 
lent fractions having the lowest common denominator. 

Exaniple. Reduce A and A to equivalent fractions having 
the lowest common denominator. 


The denominators are 9, 12 and 10 ; their L. C. M. is 180. 
i8c+ 9-20, 

1804-12-15, . 


'iVff 


1804-10=18, 


s . 

’I “2 

a . 
nr 


S « 1 S . 
1 «V I C 

, 3 xlf* , 
IOTTiB 


, 7 K* 

ISO 

, 6** 1 
'ISO* 


Hence A and f»T— i%> An and T * s 4 0 respectively ; and these 
latter have the lowest common denominator. 


EXAMPLES. 84. 


Reduce to equivalent fractions having the least common deno¬ 
minator : . „ 


1 . 

$ and § 2 . 

A ar| d A- 3* 

A 

and 

A- 4. i, 

3. 

hli- e./i?, 

1 7 

»• * ■ 

a* 

h A 

• ®* A* T‘fj» #4- 

' 11 ' sw«,a 

3. 

A, A* 1 }• 

10 . 

A>A, Ton 

• 

- 

12 . 

1 » ■, 

I St ffff- 

13. 

3i, 4i» 6 J. 



14. 2 , 3 ."'' 

15. 

3. 5. A-/ 

18. 

3^i ». f. 



17. 3 , 4 , J-. 

18. 

■jh 4, \t 4* 




10 . 

A, A, A* A» *■ . 

20 . 

4 , 2, «»iV 




21 . 

12 > H, If* 24, Ml 

22 . 

2 , 2 ^, A» 5 » iJ 1 




23. 

iVv A, bVt sV» t4o- 

24. 

2 f 3h 7l A, i* 




25. 

n» 1 * 1 , A, A* A* 

26. 

3> 7§, 2 i, jj) 5* 




27. 

if, 7 , hit A» 2 lV 

K 4 < 


til. Of two fractions having a common denominator the 
greater is that which has the greater numcratjjpr. 

Thus, of the fractions A and A, the former is obviously greater. 

Of two fractions having a common numerator the greater is 
that which has the tess denominator. 

' Thus; of the fractions § and $ the former is greater. ^ 

Note. In comparing values of factions, they inn at be reduced 
to equivalent fractions having the L. C. D. or t,. C. N. 


. • EXAMPLES. 

Which is greater. 


2 - 


11 


or 


is 


or, I? 


. 3 * A or ? 

e. Sf orji? 



ADDITION AND SUBTRACTION OF FRACTIONS. 


Find the greatest and thejep'st of the following fractions : 


7. a Util' 8 - bfcW: 

10 * f* iSi I ?i i ’/H- ?r A» i 7 <ft ft* 

Arrange in order of magnitude: 

13. uj lV 14./ tV> af> ft* 

• 16 . v, 3 §» \ l - - 1 /. ISJS.itt- 

19. f,u,s,li. ao. U.MI.iVfr 


O 80 SO lO 
W * B** S4* 

14 f> 7 I > 8 

ia * TIT) ?4i 3ff» 3S* 


16 - M.tt* 
is. 

21. i \y 


i ADDITION 4ND SUBTRACTION OF FRACTIONS. 

112 . Addition.—The sum of fractions having a common 
denominator is/ a fraction whose numerator is the sum of the 
numerators, and whose denominator is the common denominator, 
of the original fractions (see Art. 107). When fra<$ons lo be 
added have different denominators, they must be reduced to equi¬ 
valent fractions having the L. C. D. 

Example 1. Add together § and $. 

Process; * + * + 1 A ns. 

< 

Example 2. Add together jj and 
The L. C. M. of 2, 6 arid 9 18. 

4+*+1 ■- A+If + A - l “} S ±a!; ■ ? I • ■■ ■V: ■ 1 5- Am. 

Nota. The sum sHould always be expressed in its lowest terms ; 
and if an improper fraction, should be reduced to a mixed number. 


, j... 

^examples. no. 


Add together 


1. 

h 1 fr 

• 2 . 

h ?• 1 

3 . 

i ?»5- 


4. 

i T t* i*i i ft* 

5 . 

/u» *8i A* 

6. 

AOi 

M* 

7. 

ft» if, !!• 

8. 

l8». 

0. 

Hi Hi 


10. 

hi 

11. 

1, l 

12. 

A* 


x 13. 

A? A* A* 

14. 

t% ih A* 

15. 

At 

A- 

Simplify 


* 




# 10. 

4+S+& 

17. 

A+ , A+A* 

18. ft+ft+ft. 

10. 

J +■ A + A- 

• 20. 

?+$+$« 

«■ l+i+ft. 



22.t-'i+fc+iV+iV* * i + A+A+A* ' 94. f + S+ft+V* 

26 . ft+?*+5+i H-MH+i+A* **■ *+«+»+M. 

a*. M+jU+fll ? 0 . iVi+ht+H-- 3<^i+l?+4H‘ ? ?. 
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i 

113. In adding mixed numbers it is convenient to proceed as 
in the following example : 

Example. Add together 2ft, 3ft and 7ft. 

Process: 2ft + 3ft + 7ft-2 + 3+7 + ft+£ + f 

-la+A+A+ii 

-12+^ifl 

= i3 + $jj = t2 + ift«»i3ft. dm. 


N. B. 
numbers. 


It is also convenient to reduce improper fractions to mixed 


EXAMPLES. 67 . 

Add 

L 3$+ 4- 2- 7i+6$. 

®* 3ft+5i+*5ft* 7f + 8ft + 14ft* 

8 . 3 i + 9 lffi »■ .iT 1 r + 2 3 ft + ?2- 

11- 3ft+4ft ift* !*• 

13. 3A+*?® +W- ' 

18. t 2| + 3+*i + V- 

17 . + ^ IS. 

19 * io+ 3 | + ^y+^. 20 . 




Si\?+7 b 4. I3|+2f. 
7. 2ft + | + 3. 

10 . 7fV + a + W* 

2ft+3i+4ft+ift. 
W+W+4. 

I+*/ + 2ft+3ft- 

| + ¥ + ®|*w 

i+V+H+H- 


R a. p. 


£.~'s. d. 

2b ^7 • 9 . 2ft 

22. 

1 . 9 . 2| 

5 . 10 • 7*ft 


2.0.S? 

13 . 14 . 6* 


3 • 7 • ojft 

2 . 7 . ojft 


1 . 0 . 3ft 

« 

lb. oz. dr. 


oz. dwt. gr. 

24, l . 7 • 7ft 

25. 

3 • 10 ■ 7ft 

2.931 


7 • 0 . 3ft 

3 • 13 • oft 


8 . 3 • 0 1 

’ 4 • 3 • 7ft 


2 • 7 ._2j 


yd. ‘ ft. in. 
23. 7.1.3} 

2 . 2 . 2 * 

3.0.7# ■ 

3-1. 5iV 

1'- . 

» thr. min. sec. 
29. 3 • 20 . 9| 

7 • 22 . 19} 
4.7. 29A 
5 > 34 < 34ft 


114. Subtracting—The method of subtraction of Sections 
iasimilar to that of addition. • 

Example u Subtract ? from ft. 

Process * ft*- ft r *r a - ?■ Ans. 

Example 2. Subtract f from ft. 

The L* Cv M. of 8 and 6—24. 



ADDITION AND SUBTRACTION OF FRACTIONS 


$3 

m 

EXAMPLES. 68. 


Perform the following subtractions : 


1 . 

ao_33 

4 J 4 «* 

2. 

V s -V* 

3. 

4-4* 

4. 

4-4* 

5 .!' ^ — iff* 

8. 

A - &• 

7. 

A ~ ft* 

8. 

vw - ft- 

9. 

23 - 44 . 

10. 

A—sV 

il. 

iff - iV 

13. 

W-4W- . 

13. 

1 - 5 . 

14. 

74 - 2 f. 

15. 

1 ft- 1 4* t*AL9' 

1-14. 

17. 

i-i*. 

18. 

23-2S/ 

19. 

7 i -7 A- 

20. 

U-# 

21. 

1-1V 

22. 

1-A- 

23. 

, _ H 

1 .TS* 

24. 

i-48* 


115. The following examples are important. 

Example i. Subtract 3? from 7^. 

Process : 7S — 3l *=«7*S — 3iS =»7 — 3 + 2§ ~“4+i°o**4 *u- Arts. 
Example 2. Subtract 2 § from 4}. 

Process : 4i-2l=4^-a^-3jf-2^»3-.2 + Jf-^ 

— 1 +A“" I is* Ans, 

Example 3. Subtract ^ from 7. 

Process: 7-^ SB 6+ i*-A—6*fA "6 A- Ans. 

Example 4. Subtract 34 from 9. 

Process : 9-3i“»6-J>»5 + i-J —5 + f— sf. Ans. 

EXAMPLES. 69. 

Perform the following subtractions : 

1. — si* 8* 9jf“74« 3. 34 — 11* A Sfc —4* 

6./i3f-7fc. 6. 171V"1*H* 7. 84®-2*V 8. lotf-aft. 

9. $4-34* 10. 71-3f- !!• 8iV“7iV IX.- Wh 

18. Slf-2lf. IX i2ig-3fS- *5, 34 t| — 24^- 13- 50/1-40#?. 

17, H§|-atH. 18. 9$s~ 2 tb 18.74-4* 90, it>4-f. 

si. 3-4. ax 7-*l-f 9-14* a*, io-tx 

95. 12-31. 98. !7-4rV 2 *. »8-4iV 98. 20-9I?. 

Simplify ^ - 

99. a4+3i-4i- / 80. 7i+$?*-<oJ. 

81. 31+44-44* -"88. 174-34-74* ; 

88 . 9 i%— 84 + 34 * 8A i 2 iV ~74 — a 4 * 

80. 8—2^+7l7"3 i 7 i* , 80* .7—344-24+&• 
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37. 7-^ + W + W 38. 7-I + S-*. 

39. ?|-7i + 9-'2f 40. 3H4}-5.J-2 g V 

41. Subtract R2. 13<-z. 4J/. from Rt 3. 93. 6/). 

42 . Subtract R7. 103. $%p. from Rio. 73. 

43. Subtract R2. 13^. ng/>. from R7. 2a. 3J/. 

44. Subtract ^3. 17J. 9^. from ^14. ys. 3 fol. 

48. Subtract £<\. 7 s. ^d. from £10. oj. 2 fad. 

46. Subtract 7 yd. 2 ft. 9J in. from 14 yd. o ft. 3^ in. 

MULTIPLICATION AND DIVISION OF FRACTIONS. 

110. To multiply a fiaclion by a whole number, we mul¬ 
tiply the numerator by that number, leaving the denominator 
unchanged. 

Thus x 3 "it + fj + fr—=*W 4 =$• 

Example 1. 5 4 , X 

Example 2. 238 x 5-23 x 5 + g x 5 =• 115 + ^* 115 + 3* «* n3J. 

Example 3. Multiply by 57. 

Since 

tVo“ x 57 = 57-loo“5^’ + 1 ~ 1 V 0 ■"* 56 + Alt“5^iVo- 
Example 4. Multiply 99^ by 7. 

Since 99 i% = ioo- f $ 5l 

99 fob x 7 “700 -1 In " 699 + 1-160 = 699 + foj « 699AV 

' EXAMPLES. 70. 

Multiply 

1. | by 7. 2. I by 8. 3 . by 11. 4 . 2 by 9. 

6. $ by to. 6. by 15. 7 , by 30. 8. Jfl? by 303. 

0. $ by 2 i. 10. 2 7 j by 36. 11. by 51. 12. by 70. 

' 13- ffk by ird 14. T V* by 144 . 15. &§ by 57^ 16. ffo by 9*. 

17. 34 by 4 . 18. 6 f by 7 . 18. 7 ? by 9 *, 20. $$ by 12 . 

21. 2 ifi by 12 . 22. SaV by 12 . 83. 29 ! by H. 24. 9 *$*bySi. 

85. 3 IS by 54 . <80. 4?4 by 249 . 27. by 14 + 28.by 38. 

29. $fir by 29 . 30. by 39. 3L iWtr by 19 . 33. iU by 45- 

by 9- 34. 9 $ by 39 . 35. 999$% by a# 

SftigjA by 3** - 37* 9i% by 21 . $ 8 . 3 t 9 tl§ by So. 



MULTIPLICATION AND DIVISION OF FRACTIONS 9J> 

■» > 

39 . 7 s. by 5. 40 . gs. u&d. by 9. % 

41 . R7. 3fl. 3jA by 7* 42 . 148. 3a. 4^. by 6. / 

43 . 4J. by 11. 44 . £3. or. by 12. 


117 . To divide a fraction by a whole number, wc multiply 
the denominator by the whole number,, leaving the numerator 
unchanged. 

Thus — : for,*a part of the unit in yv is one-fifth 

of a part in H, and since the same number of parts is taken in both 
cases, is one-fifth of §. 


Example 1. 

Example 2. 
Process : 

Now 4jj-!-5 3a 


7l-r lo«2^-Mo= a i5 0 

Divide 3759$ by 5. 

5 ) 37595 

751, 4$ rem. 



V + 5- 


37593 


Note. In the division of integers by integers, the complete 
quotients can always be obtained by the aid of fractions. Thus 
for example, 32o-s-9=» ii ij-'*35£. 


EXAMPLES. 71. 

Divide 


1. 

iby 4 

2. 

I by 5. 

3. 

1 by 7. 

4 . 

3 by 7. 

6. 

i* by 12. 

6. 

3 1 by 28. 

7 . 

fS by 22. 

8. 

?Vb by 11. 

9 . 

W8 by 5. 

10. 

vA*by 42. 

11. 

ttb by 88. 

12. 

by 54. 

13. 

Si by 135. 

14 . 

by 160. 

IB. 

]H by 95< 

16 . 

by 87. 

17 . 

7 i by 4. 

18 . 

3l by 9. 

18 . 

3S by 85. 

20. 

4| by 11. 

21. 

163 by 15* 

22. 

42 by 57. 

23 . 

3$ by 21. 

24 . 

2| by 40. 

26 . 

213$ by 5. 

26.i-r3$ by 6. 

27 . 

7*3* by 4. 

264' 

icofj by i| 


29 . 33 $i 8 **■ . 30 . 3563*, by 33. 31 . 999 1 7 * by 16. 

32 . 729 il by 19* 33 . 324$ by 15. 3 4 j/39$ by 24. 

83 . flffo. 12a. 2\p. by 3 . # 36 . &aa. 13a. 3ft*. by 9. 

37^^20. 7 s. 6f<£ by 11. 38 . ^99.192. 11 $$</. by 13. 

Obtain the complete quotient in the division of . 

39 . 720 by 9. 40 . 1346 by 7^ 41 . 1000 by 23. $2. 1334 by 11. 
43 . R29. 7a. by R7. 3a. / 44 . R2. 14a 6 / 5 . by ta^gp. 

46 . ^728. ilf. by £3* 7*- ' 46 j£ioo. 7 s. 6W. by^jj* Sd. 

47 . Raa; 3/J. by 8 . 48 . R13. iia,’6p* by 11/f 
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49 . K420 70 9 / 5 . by 13. 60 . Ri'oo. 3a. up. by 16. 

6L £17. 17**7 d by 5. 62 . ^59. 191. 11 d. by 15. 


118 The definition of multiplication which we have given m 
Art. 29 implies that the multiplier is a whole number, and it is not 
applicable when the multiplier is a fraction We therefore give 
below the geneial definition of multiplication. 

Def. To multiply one given number by another is to perform 
upon the number multiplied that operation which is performed 
upon unity to obtain the multiplier. 

Since k is repeated thiee times to obtain the number 3, to 
multiply a number by 3 is to repeat that number thiee times. 

AgaiA since 1 is divided into 3 equal parts and two of these 
parts am’ffren to obtain the number to multiply a number by 
q is to dtv*^fm«4|pumber into three equal parts and take two of 
these pafrtS ; that is, to multiply a number by $ we have to divide 
the number by 3 and multiply the lesult by 2. 

Example. Multiply f by ?. 

Since and j 

S*f- 3 S?-sV Ans. 

Hence the rule : To multiply one fraction by another, multtply 
the numerators for the numeratoi u r he product, and multiply the 
denominators for its denominate. * 

[ N. B. This rule holds good for the continued product of three 
or more fractions. ] 

Note. Hence it is clear that f x f -■ J x J. 


119 . A compound fraction is a traction of a fraction : as 
gof$. 

The compound fraction, § of J, means that we are to divide $ 
(regarded as a whole) into 3 equal parts and take 2 of these parts. 
Hence i of J is equivalent to | x jj, t. e. t to x $. 


Example, Simplify 35 of 9$. 4 

Si of9|-3i A**' 

N. B. Before effecting the multiplication, cojffoon factors should be 

iov«t from the numerator anrl dennniin*inr~ r 


removed from the numerator and denominator. 

* $ 
. v EXAMPLES, m 

Mainly,' 

.#• IWt. 


Muidjply, 

L 


A 


gby f 

7 
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4. i»byy. 
7 * H b y J»* 
10- 3l by & 

13 . 4 f\ by 7 i- 

16- 4 by 3 ,%. 

19 . 5 i s s by si- 
Simplify 


5- II by ft 
9. 38 by f|f. 
11 -r 3S by 2 j. 
14. 7f by 3 J. 
17. 2 $ by 3 t- 

20 . 3 § by 4 $. 


0 . 

1 ! by 

!?■ 

0 . 

5 f by 


12 . 

M by 

3 *- 

16. 

23 by 

* 1 V 

18. 

3 i t t by *|. 

21 . 

A by 

4 *. 


23. * of 4 * of 3 *. 24. 2 $ of 3 $ of 4 ]. 

20 . 4 * x 5$ of 4 ,&. 27. i|x 2 *X 3 f. 

20. 3 $ of 2 f x 4 X 7 J. 


22 . 3*0*2?- 

26. iofilX7l.^ 

28 .\i^ of 2^ x 3| of 9. 

30. I of ft of n. 

32. 4 } x 2 ^ x I* of 2 *. 

34. 3 x | x V* x b x 1 ^. 

30. 2 * of 3 i x 1 J of 2 ft X I*. 


31. 3s x 53 of fljXift. 

33. * of | of ajfe: 

35. * of £ of I of f of f. 
"37. of 9 x 7 A x 43 of | of 


120. Example . Reduce 29 poles to inches. 
Process : 29 po. 

.. Ji > 

145 ** 29 x 5 . 

14* “29't" 2, i.t.y 29 X *. 

159* yd- 

_ 3 

478 * ft. 

12 

"5742 in. 


EXAMPLES. 73, 

Reduce to inches : 

l. 7 po. 2 . 13 po. 8 . 29 po. 4. 39 po. 6 . 49 po. 

0. 4 fur. 39 pa 5 yd. 7, io mi. 5 fur. o po. 3 yd. * 

Redact to sq. inches : 

S. 7 sq. po. , 9. 13 sq. pa* 10 . 29 sq. po. II. 39 sq. pa 
If* 49 sq. po. 13. 9 ic, 2 ro. 7 po, £14. 1 sq, mi. 3 ac. 10 po. 


lilt Division by a fraction is the inverse of multiplication. 

To divide £ by 3 is to And that number whichfbeing muT’ 
by f gives £ as the product. But; f x j being multiplied by?? 

I as the product (/, f x|-i) f therefore £’*>£*•£ x$ : and 

) . “ . C. Juy 


»ov 


0 
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we have the role . Multiply the dividend by the lecipioca! of the 
divisor. 

Example i. 8i-*-3S« V+V“"lr x i\-'* a "2“ 2 i Arts. 

Example 2 If $ of a number is 4, what is the number ? 

Here the product of the number (required) b) jj is 4 , 
the number required=4-rf«*{x** 2 ^«6| 

EXAMPLES 74. 

Diude 

1, 1 by f. 2. ?by$ 3 f, by i\ 4. »by fj 

ft Jlbyzk « 7 lbyfi 7 ^byi/,. 8 by 

9 vii by}. 10. i 6 f by 12 £ 11 Hbyfyg 12 iriYbyxa} 
IS. TwfbjjtJ. 14 I3lby2f„ ifc 10 } by , 1 9 16 9 by ft, „ 

17. 14? l>K5l‘ ts. ni by 7 J 19. 10 by 7 *. 20^ 76 by 28 ! 

2 iV$ 4j by 7 ! of 3 ! 22 . 3 ix 6 f by tjfx 14 

S3 4|+7*by 41-23; 24 ^3|of 3iby 7 - 

25 . of a number is 14 , wbat 1 a tiie number ?. * 

26 . 3- of A numbei is 2| ; what is the numbei ? 

27 Find the number, f of which is J of £ 

26 . 3) of 4I of a number is 7 find the numbei 

29 , | of | of a number is 3! of 10 , what is the number ? 

SO. Which is greater, the quotient of 3I by 6£ or the continued 
product of 2, $ and ? ? 


H. C. F AND L C. M. OF FRACTIONS 

122 The definitions which we have given of thdfcH C. F. and 
L. C. M. of two or more whole numbers will also be applicable 
yrhon the given numbers are fractions, provided that wC understand 
% exact division, that the complete quotients must be integers* 

\ ,%ule To find the H C. F. or the L. G, Ml of fractions, reduce 
thefn to their least common denominator \ then find the, if. C* i 
or the Li C. M. of the new numerators, and write (rwt the 
iXmimo^denqiniftator. h 


Examplk Find the H. O F. and L. & & of (, 3$ $til ||* 
Tile given fractions are equivalent to$J, ?§» W l * * 1 

ttfdtfl* C. t, of is, 40 and *9*t» and their 1 *$ 
,/JWhe H. C* F. reqwr^A 1 
P the If. C. M, reared **¥•*?$» 
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EXAMPLES. *>5 

Find the H. C- F. and L. C. M. of 

1. £ and g. 2. ft and f. 3. ft and JJ. 

$• 2. 8» 5 - it i» ft. 8. 3 |, sJ, ft. 

7. 3S.5t.3i- 8. 3,8!, H. 8 

10. 3iS.« 4. u. ST. 31.4- 12. ifcaftMU- 

13 . What is the greatest length which is contained a whole 
number of times exactly m both 7^ feet and 4! feet ? 

14 . Find the least number which, when divided by each of the 
fi actions and £s» gives a whole nurnoer as quotient in edch case. 

15 . Four bells commence tolling together ; thev toll at inter¬ 
vals of r, i|, 11 and if seconds respectively ; after what mtenul 
wit! they toll together again ? 


MISCELLANEOUS ^EXAMPLES. TO. 

1 What number must be added to 3 V of j that the sum may 
be 9 ?U» v 

2 . What must we take from 3$ to leave 2} ?L «Ty 

3. From what must be 4 ^ be taken to leave § of f 

4. What numbei multiplied by |+£ gives the product f-§ Hs 

5. By what do we divide £, if the quotient is 8 

6 . How many times does $+1 contain J - J ? &** 

7. .What number do we divide by 7 $, if the quotient i« «} i 

8 . A If the divisor be g, and quotient $ of the divisor, what isy 
the dividend I 

8. Find the price of 217 lb. at 5^per 

10*t Find the cost of 325 maunds at ft*. 90 . 4,\p* per maund. f^ 

11. .Find the Weight of w$ boxes, each 7$ lb- 

12? |&7lo i**ft of what amount ? 

the turn of money, $ of which is ^30, ' A 

l^ftwhich is the gteatest,4f*3i» 4$ #3&t 4i~3j or 4{*di ? 

1§M 'What number is that from which if you subtract and 
to*the\ethaindtt add $ of g, the sum will * / 

19. Find Sie leksc fraction whiejh being added to f shall make 
the maul# an integer. w - - *1 * 

WJfcf gfvea B i of his money f X $ive* Cl of what/tem* 
ceivel f and C gives 2> $ qf what hf receive* * what fraction mtfV, 
montly does XL receive ? V t 

1 
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18 . If I lose 2 of my money, what fraction of it have I left ? 

[The fraction ** i - $—f.] 

fla. f of a post are imbedded in mud, fa are in the water, and 
6 ft. are above the surface, what is the length of the post ? 

[!+&"/!> ; 1 fa Of the post*-6 ft.; 

and the length of the post«=6 ft 4 -^-» 6 X V ft.*-20 ft] 

18 A book contains 25 pages, and a boy has read 15 of them ; 
what fraction of the whole has he yet to read ? 

ao. a sum of money is divided among three persons, A , B and 
C. A receives § of it, and B rec fcivcs if. How much does C get ? 

ai. a man owns fa of an estate, and sells | of his share ; 
what fraction of the estate does he still own ? 

22 . A merchant owned if of a ship, and sold fa of hi* share ; 
what part of the whole ship had he left ? 

^ 80 . If I give aWay fa of my money, and then f of what re¬ 
mains, how much of the whole is left ? 


24. One-fifth of an estate is left to the eldest son, £ to the 
second, and £ of the remainder to the third ; how much was over ? 



£ game a person loses $ of his money, it the 
amder, at the third | of the rest, what function 
y has he left ? 

26 When of {■ of a loaf of bread has been eaten, how much 
of the loaf will be left ? 


y 27. After paying {of a bill, H 24 is still due ; what was the 
amount of the bill ? 




sTTvy it WTnn m Mh7*7 


in clothing and ,b in charity, and saves / 318 . What is his income ? 


20. _ A boy after giving away \ of his pockettnpney to One 
companion, and $ of the remainder to another, has 2 s. left. How 
inurh had he at first ? 


** 90 A man tiavelled fa of his journey by coach, fa by rail, 
and walked the remaining 9 mites ; how far did he go } * s 

* 9 *®'tenth of a rod is coloured red, oafrtotpM*itirorengfe 

one-thirtieth yellow, one-fortieth grden, one fiftieth bine, Qp**sixtieeh 
indigo, and the remainder which is 302 inches tong, violet, Fthd 
the length of the rod. < 

02 Of* certain dynasty $ of the kings were of ft* seme 
naniCjd of anotfear* 7 of another, fa of a fourth, And tfwtafere 
S Jwjpt** **ow wdny kings were there of each same I w ^ 

1P\ How jam Whole cake* would be wasted for too t&tarea* 
wSpycb has aof a cake? 

* . t 


COMPLEX FRACTIONS 


tor 


\ ' 


34 . U 3 y what numbe^fhould be multiplied sp as .pro¬ 
duce the least possible integer ? 

Simplify £b —5£_LiS2—* 

* l 4- 5 J - -4 tons 15 cwt. 


35 . 


36 . How often may £ be subtracted 
remaindeisnot less than 3 ? 


i.U / 

rt. A - f 

from 7, s 


so as to leave a 


37 . From a rope 20 ft. logg, as many pieces as possible are cut 
off, each 2$ ft- long; what fraction of the latter length will be left ? 

38 . A cistern has two pipes attached to it, one to supply and 
one to draw off. The first can supply f of a gallon, and the second 
can draw off $ of a gallon, per minute. If both the pipes are opened 
when the cistern contains Si gallons, liow soon will the cistern be 
empty ? 


39 . The double and fourth partaf a.number, added together, 
give 7$ as the result ; what is the number ? 

„ 40 , Find the number, of which the eighth part exceeds the 
tenth part by 7. 


41 . What are the nearest integers to 12$ and 17^ ? Give 
reasons for your answer. 


’’ 43 . A number of mangoes is to be divided amongst 3 persons 
so that one may get of it, another Vs, and the. third the 
remainder; what must the number at least be that this may, be 
done without cutting any of the mangoes ? 


XXIII. 


COMPLEX FRACTIONS. 



133 . A simple fraction is one, in which the numerator and 
denominator are! both whole numbers ; as §. 

A complex fraction is one, in which the numerator or deno¬ 
minator or both are not whole numbers • as:. 

I 1 7 3$ 

; ?. k, ir . 

t . ■• * 

Vttt* Slisread ^ divided by 4 S’, or ‘ 3 ! by 4f.* 

, ',41'.,"", 7. r 

' " ' 1 ' 1 * s-, * * 

* 134. Complex fractions can always be simplified as in the 
fbUpwing examples: « 

kxamfh *. 
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&«**> ar-^+ 4 *-M T 14>!2 xi-U. 

' J 4lL j 5 *3:-5 3-1 5 >4 70 

&«*/, 4 . <±'*, .5+8 V_»3 3 - 

3 $ of *8 V x 5 6 26 4 

/V. 2 ? The work within the brackets may be omitted m practice 

Koto. There is another methcJd of simplifying complex frac¬ 
tions, which is explained by the following example. 

Example 5. Simplify 

We multiply the tei ms of the fraction by 12, the L C. M of 
the denominators 2, 3,4 and 6. 

Thus the fraction = ^ ~° ■»—*. 

9+10 19 


EXAMPLES,, IT. 


Simplify 



13 

84 * 

oA 

! 3sV 


E 

99 * 

24 /r' 


8. S2& 8. i±i. 10. 




3-1 

3+f 


li 4F&, “• 1iF- ** 

* W?- «■ 

f 1 *’ M-f sa 74^^ *!■' 


: &s*sa *1 

\ , a $ « ym il m 




rr *4 f 


m SiwpWy A* 

* 4 * 

*«•-» i,m \ 

* ’ <+ .?+? ’ 


COMPIE* TRACI IOKS 


M>3 


Process * 3 + —it—— 




1 


4 + 6 +i 


ms 

7_ > 
4 + 

13 


■3 + 


3 i 


Simplify 


ca 3 +j * 1 —3 . -4/w 

J 204 204 

EXAMPLES 18 


2 . 


8. 


1 + 


i + 3i 


2 - 


4 . 2 + 


4 + 


7 1 + 


5 

7 + 5 
1 


S 3 


2 + i 
r 


3 + 
8. 7 + 


3 

3 -i 

8 


4+ 


2 + 


1 


8 6 + 


1 


3 ~4+i 


1 


6 - 


8 2 |+ 


2 + 


3 *r+i 


6 + 


4 *M 

6-i 


2 4 ^ »■! 


10 . 


11 


12 . 


4 - 


2+■ 


2 ^ ■— 


1 




2- 


2+ 


2 + - 


l — 


3 + i 


a+ 




>+$ 


186. The following examples of simplification ate Import^*, 
Example *. $+f*f 

Example ^ 

Mxampti* 



he fttated a* r 
tw«en 4+4 of i 



should be tOTedi* 


but «, 



104 


ARITHMETIC 


EXAMPLES. |9. 

Simplify 

1 . £ + 54 + 2 if. 2 . ij-rli-j-ljv 3 . X 2 ift- 

4. aj—fxij^. 6. 2jxf~l|. 0. 2jxi4-s-2g. 

7. l|~l|X2i8. ixji + Ixi+^-f. 9. 

10 . S+ 5 x£ + * + gxf. 11 . 3J-5-2J of 6 J. 111 . 24 + 3,4 of 4 f- 

13 . 2|-r-3^X4|. 14 . 2^x J-~ 3 ^ of IJ. 15 . 4jfX2l + lf of 3 $. 

10 . 2$ of f+sfx IJ. 17 . 43 

/ 18 . 2$ of f “3^ of I’. 10. 4? t of 2.\ + i| of 3J.1 

20. 2fxf+ 34 x i£. 21. 4?ix2i~ 13x34. 

22 . 1.4+24 of 3i x ii. 23 . i 4 -r 2 i x 3f of i'i. 

24 . i4*24x3£-v-i 4 of i\ of jJ x{\ 

127. Convention of Siglis :—When an expression contains 
all (or some of) the signs + , ~i x, ancl +, the multiplication and 
/livis ion are to be worked before the addition and subtraction. 

Example. S+2x|—i-A=^S + iX£x y- $*»£ += 3 J. 


EXAMPLES. 80. 

Simplify 

1. if of si - " a*s of 3f- 2.- 2 \ x j} + 7 A x 3. "h - ' - 3iV 

*• I 7 f- 3 ix 4 ^ + i y 5. 3i l a + 4^ii-i- Q- 2 |+i| of A-il. 
7. Si + 3f *4i-7>t,WV 8 * 3^ + 4f-fiOf|. , 

0. 2i of 34-14 + 3 of 3. . 10. 3 ?of 4 f + sf-2f. 

H. I of 4 i + E- 3 -A“»* ia - 3 i^ 4 *of J+f. 

13 . J + jf of ? + <* of ft. 14. 1 + 14x24--f of^. 

15. if of of J -4 + 5 . 10. /7i+l+i of 

17. if of + of 3| of 3^ + 44 of £-if x £ t% 

18. 4 f + 5f+8-2o|x3i of jV+A of i\. 

«. 

THE USE OF 'BRACKETS. 


128. When an expression is cncloscdjn a bracket ( ), f J 
or [ ], or placed under a vinculum , the -whole expression 
is affected by the sign th.it precedes or follows the bracket or 


vincul; 


.^-(3+4) ij^ans that 2 is to be divided by Jjie sum of 3 and 4.! 



THE USE Of BRACKETS 


JO? 

(2 + 3)x 4 means iliat t^e sum of z and 3 ia to be multiplied by 4. 

1 3~(3 + 5) means that the sum of 3 and 5 is lo be subtracted 
from 13. 

7—(3 + 4-2) means that the difference between 4 and 2 is to 
be added to 3, and the result lo be subtracted from 7. 

Ucnce to simplify an expression like the above, we are to 
pei form the operations indicated inside the brackets before per¬ 
forming operations indicated outside the brackets. 

Note. In a pioduet the sign of multiplication is often omitted' 
when one or more of the factors ave enclosed in brackets. 

Thus, 3(5-4) means 3 x (5 -4) ; 

(3 + 2 )( 4 “ 2 ) means (3 + 2)x(4-2). 


139 . A bracket may be removed if it is preceded by the 
sign + : thus 8 + (7 - 5 + 2) —• 8 + 7 - 5 + 2. 

A bracket preceded by the sign — may also be removed if the 
sign of every term within the bracket is changed, namcl) 4 - to - 
and - to + : thus 8-(7- 5+ 2)— 8-7 + 5 — 2. 


Example. Si mp!i fy 7 - [f + { 2 i — (1 it 
The expression 


(i) « 7 -[i+< 2 *-i 4 + W] 

** 7 - [? + — *4 + i] 

=»etc. 


or (ii) 


am 

- 7 -t 2 +f 2 *-m 
-7-CI + .fl 
"7“?ff 


1. 

4 . 

7 . 

9 . 

11 . 

1 $. 


EXAMPLES. SI. 

Simplify 

3 -(Hi£). 4 — ( 3 ^ — 3 )- 3 . (3- its) °f 3t* 

(3-iV*) x 3?-*’iV *• 3-hV3r - i T \)- 3- (3-«AX3f 


(3+-;i 5 9)^3^“hV 

6+f !*+(*-*)». 

6- { **-«-*>>■• 
is. 

y 17. 9h~[7h+ U-(5-2)}]. 


8 . 

10 . 

ia. 

14 . 

16 . 

IB. 


^ 19 . 

. 21 . 


3 +nV*( 3 ?-it**-)> 

7|+2^+(|x ij.). 

6-* { r 4 +(f-*)}. 

*74- ( 81-j2| + if) f . 
<4+(5->;}]. 


3+D2+3* U+5*te-^) \ Ho. (2-4 of4)+(74+^^ 

22 ; 6 -U-i{ 7 \( 3 + 2 'r^ 




ARITHMETIC 


l® 9 a. Example . Simplify 


I rJ 0 f ,LL_3 

? +'3 * 13- 3 i 6 3 — i|S' 

The expression ■ s ZZzJJl 0 f +3~r - -~ 

r 27 + 14 26 gs J i6 

.J3 rf 63 4 11 3 

41 26 > J i6 

*^x^x- T x^ + 3 T I--x 13 
4J 20 4 0 J i6 1 i6 

£ 

, = 2.59.39 
4 16 16 

-5?+5? "3? 

16 


— 3. yf#.r. 


EXAMPLES. #«. 


Simplify 

1 . 3 i~ 2 L ofl l~* 2 ' 7 *+ , iir2 * x , 0 « fix.- 

• (3i-2l)of(i*-j). a - 6i + Mi+2§ XIO A _6 rts* 

o + . 5 f- 3 ?+ 4 ^ 

3 *! + 3 l + 9 i +i + f,0r ”- 4> *■'.+» 

3i + 2“-S 




- _17 2021 / 37 ' 15\ .3 - ’ 3 

7 j V * 2193 ‘ ( V8~ 167 *4 ° f aT v 

4-2| 

e. ((A +%) x(3-i>) -HU 1) t- •■■■ * - 7 - of I of $»»■ 

_ _ a ^ 


* 


^8. 


1+24(1+2*) 


of 34 . 



SIMPLIFICATION OF FRACTIONS 


10, 


9. I ofixf of + l Of 20). 

,1 iloflij.4t.of A\, 
i £ x 9it ‘ ^J^lV 


fi4 ’ ° + 6- ' 

13 . , “Y+5 x IS? of A-r—— 


IS. - S! + ?.*.±5?-~?L-of^ of 165. 18. 

13-nA + ioi-^* 1 " , 

,7 ' V* of 6!? of 24} { - 45 x 3 ji I * 3 * f v 

x 5i»'5'4H _ 7io x *45* 23 

?4 + T* 

18 . 1 g of + 44 -^ 3 “ of t \. 

2 ^“ 3 i + 4 i J . 4 * TT 

4~£ 3 

19 . i 4 *+ , - 5 fc*—-.xi of I * of 4 -J. 

3 2 1} of ( 14 -io$ 13S x 5 ^ 


10. 

f-r*off ' 
*+!**■ 

. 12. 

I 


14. 

3 + 3 : i X7 s 


10 . 

1 

(W- 


an iff* 1 * v 1 * °I 4 S 

sofs+iorrsiofsT 


21 . .M.. 1 ■ 


■-? of CrH + *. 


aa . {———i 0 f 0-^)}+*$ 


J 1-4 

* 3 - 
7 . 3 -* 


MW - ^ * 

5-8 

94. 8-8 x 


^- ? of{LVioffc? 4 }. 


2 -■' 
9“8 


I+ai+3$ .. 553*5*11 

J — 7. 

* 4 . 2 , 3 h*f of 13.8 

il + » 4 + 3 


36. (i+-j + }i +|“ 1 )+5 of * of *f ■ 
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ARITHMETIC 




2 + 


27. 


2 + k 


>( ,+ 4 *)- 


28 


./,a+i of-» ! * &_ 


14 


2 + 


io + ^j 


3 + 


3 + 


20 . 


3 +i of S 


.-r v* • 

9 


A of —^ 
4 -i- s 


30 ,+ , J .3.73^[j.t7X.3 

30> 3 + 3 ’ i + J + 3 + i * 


31 f 1 n f ( 1 i ». }-»-M£+ a A)l 

•' 3L of (ifi 11 )<r * i+iV(r-“A i/ x (r+iT+r- r 


82. 


E + SoH-s-f of A 


33 . 


jr of2^)-h^ °f 12 

V V-MxA * |7 J 

. „J A + AA l* 

1 6«\i_ ii Y « | 

u H x ljl 


of 6 A + 3 ?,. 


'-84. 2i+pf+(J+l)-s-J+i- 


85. 3 — 


x 2 4 - 


•X 2 - 4 * 


l s+ T^ 


i + 


i+\ 


2 X 


i-H 


i - 
j 


’V/ 


i+ 


i+i 


XXIV. FRACTIONAL MEASURES, 

130 . Example i. Find the value of | of R7. 8a. $p. 

To multiply the compound quantity by f, we divide it- by 4 and 
multiply the quotient by 3, thus : « 

R. a. ft. 

4) 7 . 8 , 3 

1 . 14 . of 

___3. 

&5 . 10 . aj 4 ns.' 

9 

If. B. If vfc have, to multiply by 5$, we multiply first by $ ( as in 
fe^bove cxai^ple ) and then under the result set down the product by 



FRACTIONAL MEASURES I09 

* 

5, and add the two results. If we have to multiply by 6}, i. e., by 

we divide by 4 , ahrt multiply the quotient by 27 , using factors. 

Note 1. To divide a compound quantity by f, we divide it 
by 3 and multiply the quotient by 4. 

Example 2 Find the value of 1 1 of 1 1 of II1. 

ii of ii of Ki = * of l of Ri = Ri| = - 5 . 

3 

R. a, p. 

3 ) S ^ o ^ o 
Ri . 10 . 8 Ans. 


Example. 3. Find the value of /g of £17. 7 s, (ul. +1 of ,£5. 
S'* of £ l 7 - 7 • 6 = ~- 7 -’-/ ' 6 x5«/i . 8 . irix 5»^7 • 4 • 9 l J 

1 4» 


H of £s 


£ } 


to 


/'° 

3 ~ 


‘£■3 • 6 . 8 ; 

the value required . i i . 5^. 

A second form of operation is as follows : 

10 

3 


Vi of ^. 7 . 7.6 + 8 of £S- £i7 ;!' 6 *S + .C 

1 *» 


=£1 . 8 . 1 ii x 5 + ^-° 

**£7 • 4 • 9 i +£3 -6.8 
1 i f . Ans. 


Noto 2 . When we have to multiply or divide a compound 
quantity by a fraction, the terms of which are large numbers, it is 
generally better to adopt the following method. 

Example 4. Find the value of Htf of Rio. 2 a. ftp. 

Process: if of Rio . 2. 6 =* 2 sA °f iy5°A 

■■ 1102^"^. =* 9 i«. to^p. “Rc. iirt. lofrp. Ans, 

■ * 

EXAMPLES. S3. 

Find the value of 

1 . I of R5. 7«- 6/. 2 . £ of R2. 3 . jf o{ ft 3 - 2«. * 

4. ft of R19. 3a. 6p.^ B. jjofR^rt. 6. j^of^2rt. ' .* 
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ARITHMETIC 


7 . 

Yg of ,£92. igr. iifi 

8. 

8 of £70. 4 J. 

9 - . iff °f £ 99 - 

10. 

5-1 of ft 12. 9 a. 8 p. 

11. 


12. Rijj-Rifc. 

13 . 

4l of £2. nr. 7|f7. 

14 . 

A\& of £9. 

16 . fiV of j£i. 

16 . 

R13. 12a. 9 , 4 .x 3*. 


17 . fti 3. 13<7. 6/. x 1/%. 


18 . 

20 . 

22 . 

24 . 

26 . 


j£ l • 7 s - &d. x 
R25. 12a. 9 P- + 1ZT 
3f 9 f i cwt, l qr. i lb. 
of i hr. 1 min. 1 sec. 


10 . £lO. 10S. lohit. 

21 . j£ioo. 3J. 4 l^-:-2*2h of l. 
2 * 3 . 2jj of 12b yd. 2 ft. 7 in. 

26 . of 3 bus,. 2 pk. 1 gall. 

27 . 1 of : i of 1J of R7. 3a. 


3 i of 3 ^ of ft 12. 9«. 3//. 

y 28 . , 2$ of 6; of R7. (>7. 3/. + 7i of fti. 3 a. 4 p. 

29 . } ol 4J of £2. 12J. 6i/.-jj of/I. 6 j. 6</. 
fj\l + 3 of 15J. + 7J. -r£ + 4 ? of ,£3. 3f. 

R13J - 3 s of 7rt. - ft2. 4^ + 56 + 7 & of R3. 

HiS °f & 2 - 9^ +Hrj of H7. 8 a. + of K9. 4 a. 

I of § of £1 + $ of g of 2J. 6r/. +f of 1Q^. 

• of 5 of ft 1 +1 of 5 of 9/$. + § of 7^. 

^ 5 . of j£i + J of 2 guineas - jj of 3*. 9«/ +l of u. 
lyrsa. | of a guinea+ g of a crown — J of 3 j. 6</. 

T _ 2 . 

| of R7. 8<r. 6/. - £ of 7 j. ip. + / of ,, - - of Rg. 


31 . 

32 . 

33 . 

34 . 


37 . 

38 . 

30 . 

40 . 
tude. 

41 . 

42 . 

43 . From * of a certain sum of money when J of*'!^. 7a . is 
subtracted the remainder is fti. ifi. ip. ; find the sum. 

44 . Find the value of « -'Ij--, of rnr^tl of R50. 
f lofg + ioj: 6*§xsi 3 

3 l* 

Simplify -i-of^i + iAof 

V A — ^ 


3* !f-fl 

- 2 ^. of R8. qa +^V f of ,0 . r of R9. on. 7 p. 

7-ft 4f 7& * ^ 

< 3 l + 3 i) of £ 3 - 9 f * ofrf. + (S>- of 27-^ of 5 ^* 

Arrange | of R7, Jft of R6. 1 ia» and Rg in order of magni- 

$ of 1 } of a sum of money is £7. 7s. 7d. ; find the sum. 
What is the sum, of which is R3. 9 a. ^p. ? 


1 + 


Of + 


0 + i 
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FRACTIONAL MEASURES 
131 . To express one quantity as th ejhulwn of another. 


Example i. 
The fraction 


Express 13a. 4f>. as the fraction of Ri. 

_ r w 4 /- _ i si _ 4£ __ 5 

Ri lO 4 »' 6* 


Note 1. il 7 . > 3 «• .lA = R 7 , -^ l -- = at 7 , 1 ^ -R7j. 

Example 2 . Express R2. la. to p. as the fraction of R3. 2 a. <;p. 

, . R2. 1 a lap. 406 2 

Inc fraction--„ , --- =■ . 

R3. 2 a. <)p. 60 <) j 


Example 3. 
The fraction 


Express 5 of R2. 3 a . as the fraction of | of R8. (ja. 
3 of H2. yt . ff x ^ _ 2 x 35 x 4 280 

I of RS. tja. "" | x 1 37 ~ 3 x 1 37 x 3 “ 1233* 


Noto 2 . The above questions may ,be put in any of the 
following forms : 

(1) Express K2 as the fraction of 14 5. 

(2) Reduce R2 to the fraction of R5. 

(3) What part is R2 of II5 ? 

(4) What fraction Is K2 of 11 5 ? 

(5) How many times is R5 contained in 142 ? 

(ft) What is the measure of R2 when the unit is R$ ? 

(7) Express liz in terms of R5 as unit. 


Example 4. 
Hu. IS a. 


The fraction 


Reduce ® of Rs + J of R2. 3«r. to the fiaction of 

^$ of R5 + £ of R2. 3tf. ^ |x8o + 3x35 
Hu., 15*?. 191 

* 3 j_* _3 — 955 ^ 5 

** 191x12 ** 191 x 12 “12* 


EXAMPLES. 34 . 

L Express R3. 4 a. as-the fraction of Ri. 

• 2 . Express 9 a. 9 p. as the fraction of la. 

3 . Express R5. 5a. as the fraction of its highest denomination. 

4 . Express 7s. 6 J. as the fraction of its highest denomination. 
0 , Express £7. ioj. 6d. in pouiids. 

0 . Express 7s. 4$//, in shillings . 
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7 . Reduce R7. 5«. 4 p. to the fraction of Ri. 

8. Reduce £$. 6s. 8 d. to the fraction of £\. 

9 . Reduce 8 a. 9 / 5 . to the fra#ion of R3. 10a. 8 / 5 . 

10 . Reduce 12 J. 5^. to the fraction of £1. $s. ^d. 

11 . What part is R9. yi. 4^. of Rio. 6a. 4/5. ? 

12 . What part is 27 lb. 12 oz. 15 dr. of 3 cwt. 3 qr. 21 lb. ? 

13 . What part of 1 md. 3^secrs*is 7 seers 5 ch. ? 

14 . What part of 6 mi. is 2 mi. 441 yd. I ft. ? 

—-* 15 . What fraction is 12J. ioi^d. of £10. ? 

16 . What fraction is 5 gall. 2 qt. 1 pt. of 10 gall. 2 qt. 1 pt. ? 

^ 17 . What fraction of a guinea is 7s. 6§</. ? 

18 . What fraction of a ton is 12 lb. 12 o/. ? 

19 . How many times is R7. 8 a. 4$p. contained in R6. Srr. ? 

20 . How many times is 3 da. 7 hr. 8 min. contained in 8 da. 

7 hr. 3 min. ? 

21 . What fraction is 13J. loijfr/. of £2. gs. 7d. ? 

22 . What fraction is 5A guineas of ^ioJ ? 

23 . What fraction of 2\ yd. is 2^ ft. ? 

24 . How many times does 8 1 b to oz. 19 dwt. 9 gr. contain 
1 lb. T roy ? 

25 . Express R20. 7a. gp. as the fraction of 7a. 9 p. 

26 . Express ^20. 7s. 9 d. as the fraction of 7s. gd. 

27 . Express J of R2. 74. 3 p, as the fraction of R7, 

28 . Express if _pf R8 as the fraction of Rio. io«. 10/. 

- 29 i, Express^. 2 d. as the fraction of £g. 7s. 6 d. 

20 . Reduce.! of to the fraction of a crown. 

31 . Reduce of Sr. 9 d. to the fraction of ^3. 

22 . Reduce of R7. 9 a. to the fraction of R9. 7a. 8 / 5 . 

33 . Express f of R2. yi. as the fraction of of R5. 

34 . Express 3$ of Ri. 9 a. as the fraction of of RyfBtf, 

85 . Reduce f of of u. yd. to the fraction of ^ofaguinea, 
80 . Reduce j of J of Rio. 1 oa. 1 op. to the fraction of 1 j of R$. 
37 . What part of/$ of 3 md. 19 seers 8 ch. is i8 sCers y,ch. ? 
38 ^ Whit part of f of 7 cwt. 7 lb. is f of a stone ? ;; '/ ■ 

. 39 . What fraction of of } of 2 tons is | of 3 cwt.* 3 lb. I 
40 , What traction of a furlong is jj of of yards ?; 

•4 V ' ■ * jfc 



MISCI^U.ANIlOUS lxamplks 


'*3 


41 . How many times is 5 ( of 7 lb. 7 oz. 7 dr. contained in £ of 
a quarter ? 

42. Wlial fraction of ^ of a foot is a pole ? 


43. 

44 . 

45 . 

46 . 

.5 iW. r 


What fraction is | of a gaj^on of 5 of a pint ? 

Express : i of 1 hi. 15 min. as the fraction of 1 day. 
Express 5 fathoms as the fraction of ’j‘ 4 of 3$ of a pole. 

74 > 

What fraction of - of /30. 13V. 2f</. is — 3-y) of £$. 9 s. 

4:i t 


47 . Express R/f of R') as the fraction of Kio. 9 a. 

48 . Reduce fod. to the fraction of 12.F. 10 <i. 

49 . Reduce Uyl - \ of Ky to the fraction of H5. ^ 

60 . Expiess 2 of .£1 - 3 of 2i.r, as the fraction of lor. tuf. 

51 . Express * of 12 s. 6 tl. f 2 of i6j\ (ui . as the fraction of £1. 

52 . Expiess {^of j£i. icv. + jj of 5*. 4^. - 8A-of \ of 5.?. 3 \d, 

41 

as the fraction of 2$. i^</, 


63. 


What fraction of jj of 2 ys is 


3 it 
4 * 


of { i of £ 1 - 2 of 5-r. } ? 


MISCELLANEOUS EXAMPLES., 85. 

1 . Express the difference between the greatest and least of 
the fractions, i/ A , and as the fraction of the other. 

2 . A clerk commenced work at a salary of S50 a month, 
which was each month increased by ^ of ^lj?at of the preceding 
month ; what was his third month’s salary ? 

3 . A gives away £ of £50. He gives f of this to B t § of it to 
C\ and the remainder to D. How much does each get ? 

4 . A sum of money is divided among 3 men. If the first has 
j[ of it, the second y V and the third the remainder which is ,£2* ys* 

what*is the entire sum divided ? 

5 . A has K14. ya. 4^., and ftas 3f times as much as B ; what 
has B ? 

6. A person owes a guinea to each of 3 creditors ; to one he 
pays & of his debt, to another $ and to the third jj ; wl*it sum will 
he be still owing altogether ? 

7 . After taking out of a purse % of its contents, § of the re¬ 

mainder were found to be 13J. 5jpf.; . hat sum* did the purSe 
contain at first ? , J 
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I 


S. A post is divided into 3 pm Is ; the first part is 4 of ll 
whole length, the second of the first, and the third is 3 ft. 6 in. 
find the length of the post. 

9 . Five brothers join ir. paying ,1 .nuim of money; die eldest 
pays £ of it, and the otluns pay the remainum in equal sli.ua-., 
and thereby each of than jmjs K:u. jt'. 7 hp. less than the eldest 
brother : what is the sum of moi.cj r 

10 . Find the .mm of mono) that shall be il;.- j.iuu* part of £y 
lor. that j lb. 3 o: avoir, R of 3 lb. ?. or 


. 11 . What 1-1 the of money w hich is the -.ami; li.action of' 
iz. id. that 7 yd. 1 ft. is of 11 yd ? 


3 * 

.a 


12 What fraction <>1 lit. iyr. ‘;f>. must be added to o! 

(l +h of i/f. 4/. to make the sum equality Ui ? 

13 . tf the American dollar be equal to ££’i, wli.it fiaciion is 

of a dollar of 5 of a jpwuca ? t*. 

* * * , ' 

L 4 . Reduce the difference between 1 lb. avoii. and 1 lb troy 

to the fraction of of t lb. avoii. 


15 - Reduce the sum ol' of /i, $ ol ii. and £ of id. 10 the 
fraction of £ of <1 guinea. 

16 . A cask contains 35 pall. ? qt. 1 pt of wine : what pan of 
it must be taken out to fill 5 quail bottles ? 


17 . Find the greatest stun o! mono) which is contained in 
each of | of R3. 5.-?. a/ 1 ., £ of Ky. 8/. and i of 8^. q fi. a whole 
number of times. 


18 . Find the leas't sum of money that contains each of l ol Ki. 
yi. 3 * of 1*2. 8«. and f of R7. <)d. (>/>. an integral number of times. * 

19 . \ sum of motiey increased by its fifth part amounts to Rj. 
lyt ; what is the sum ? 

20. What part of 5 units is J of a unit ? 

21 . Standard siher is coined at the rate of tie. (in. to$/>. pet 
ounce ; find the least integral number of ounces that can be coined 
into an exact number of rupees. 

22. Find the least integral number of pounds avoir 4 .'that con¬ 
tains an e\act number of ounces aVoii. and of ounces troy. 

23 . From a rope 30 ft. long, as many pieces as possible are 
cut off, each 3} It. long ; what fraction of the whole will be left ? 

0 

XXV. DECIMALS. 


. 1 * 114 . In the oidinary system of notation the value of figure 
decreases ten-fdld at each step of removal fiorp left to right; thus, 
certait^Jigure represents .hundreds, the nest figure to the right 
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will represent tens ; and the ne\t unit-.. If by a natural exteasion 
of this system of notation we plaie fixities to the right of the units’ 
tig me, the li^me uniru.illately to the right of it will ir-picscnl 
tenths, the next iiguie will 1 epic sum / undudihs, the next thou¬ 
sandths^ and so on. Thus 



The numis't iivlhatcd i.-, 
hundredths, four thousand:!'.-', 


“iwcn’y oi.e anal tw o tenths, d,j ,-e 
}iv e tc-ii-ihmisandihs " 


lim in vich a s) stem oi notation it is nei cssary to indicate 
clearly th-. position ol the nnils’ ti puc ; and it has been agro'* i 
that the hgu.e to vvlms- light a pi int ( . }. caller! the decimal 
point, is placed shall be the units’ fij-mc ; and to distinguish tin- 
[)OiiH fiiiin the one used as the sign of multiplication, U is pl.ncd 
towards the top of the figure. 

Thus 74 250 icpiescnts 74 units, 2 tenths, 5 hundredths, and'■ 
thousandths ; and is read ' L St' m acnf}'-.uu> decimal, h\.'a y jive y six." 

74‘c»5 '• represents 74 unit's,' no tenths, 5 hundredths, and 
thousandth-* ; and ts re|d .^eventy-four tucimai , yeio, five, six'' 

0-205 0l ' '*°5 re|ii-cdcpis no units, 2 tenths, no hundredths, and 
5 thousandths ; and is rfead “if-ymii/, two, /eio, five.” 


115 $. A number expressed in the above notation is called a 
decimal ov a decimal fraction. The part to the left of the 
point is called the integral part, and the part to the right is 
called the decimal part of the given number. 

-« 

Note. Such numbers are caller?decimal fractions because each 
figure to the right of the decimal point represents a fraction which 
lias some power of 10 as its denominator : thus 2*34 = 2 + ^ + io«>* 

kvUMk The value of a decimal is not altered by annexing 
PBMfcs to the right of the last figure ; thus, 2-35 =*2*350—2 3500 ; 
jmjjffrabse ciphers do not alter the position of any of the other 
relatively to-the decimal point, 



116 


ARITHMETIC 


Note. An integer may be expressed as a decimal by writing 
ciphers in the decimal part ; thus 12 »12*00. 

But the value of the decimal part of a number decreases ten¬ 
fold, a hundred-fold,., as we place one, two,. zeros imme¬ 

diately to the right of the decimal point. 

Thus *i is one-tenth ; 

*ot is one-hundredth ; ‘ 

•ooi is one-^thousandth ; 
and so on. 


135 . It will be observed that a decimal is multiplied by 10, 

ico, 1000,.. by removing the decimal point 1, 2, 3,... places 

to the right ; and conversely, a decimal is divided by to, 100, 1000, 
.. by removing the point 1, 2, 3.. places to the left. 

Thus 2031 *2031 x 10 

*203*1 -5-10 


EXAMPLES. SO. 

Express as decimals : 

1 . Three tenths. 2. Two and one hundredth. 

3 . Seven hundredths. 4 . One tenth and four thousandths. 

6. Eight ten-thousandths. 8. Nine millionths. 

7 . Twelve and four hundredths and six hundred-thousandths. 

8 . One hundredth and three thousandths and, five millionths. 

8, One ten-thousandth and one hundred-millionth. 

" 10 . One hundred and five tenths and two thousandths. 

Multiply and divide each of the following numbers by 10, and 
. fey 1000 ? 


n. 7* 

12. 

29. 

18 

•2. 

14 . *02. 

, 15 . 3 * 4 . 

18 . 

7 '03. 

17 . 

1*003. 

18 . *007. 

10. 30 - 3 . 

20. 

* 345 * . * 

2 L 

3000. 

,; 22. 1x3*2 


t r - % „ - 

21 Write down the number wh ichis temthousand times ’oooot. 

24 t Write down the number which is a millionth part of roooa 

.08 How many tenths of an inch are there in 3*5^ 7 05 and 
4 4 inches respectively ? 

* 08. Hpw many tens-of-inches are there, in 2 land 3 Inches 

( respectively f *■ ' - ’ 

! 1. 








DECIMALS 


H7 


130 . To convert a decimal into the equivalent vulgar fraction. 

Example, Express 71 and 2 017 as vulgar fractions. 

By the preceding Art., we have, 

(i) 71-71-S-ioo-^ ; 

(ii) 2 0i7^20i7-Mooo«igiJ ; 

Or, 2 'Ol 7 “ 2 +OI 7-2 +17-5-1000-2^^5-?^. 

f 

Hence the rule : Write down the given number suppressing 
the decimal point for the numerator, and for the denominator write 
1 followed by as many zeros as there are figures in the decimal part. 

137 . To convert a vulgar fraction having some power of 10 as 
its denominator, into the equivalent decimal. 

Example. Express }g, and as decimals. 

(i) |S- 12-Mo-12. 

(ii) i\&-I2-rI00-*I2. 

(>») I2-r 1000 =’ 0124 ^ 

Hence the rule : Take the numerator and in it place the decimal 
point after as many figures (counting from the right) as there are 
zeros in the denominator. If the number of figures in the numerator 
be less than the number of zeros in the denominator prefix in the 
numerator the requisite number of zeros. 

EXAMPLES. 87 . 

Express as vulgar fractions in their lowest terms : 


1 . 

•4. 

a 

•83. 

3 . 

•04. 

A 

i'S- 

5 . 

•074. 

6 . 

‘0125. 

. 7 . 

‘0025. 

8 . 

•075- 

3 . 

2‘88. 

10. 

725 . 

11 . 

4*00256. 

12 . 

7*225. 

18 . 

'62$. 

14 . 

■0625. 

15 . 

I*H. 

16 . 

■0006875. 

17 . 

81*0005. 

18 . 

6 ‘ 4375 - 

19 . 

5*0096875. 

20 . 

70*00004. 

Express as mixed 
lowest terms : 

numbers 

with 

8 

the fractional parts in their 

31 . 

r 5 - 

23 . 

r* 5 - 

23 . 

8*125. 

2 A 

175 - 

as.' 

2*025. 

26 . 

3*05. 

a 7 . 

90125. 

28 . 

6*0075. 

29 . 

30005. 

80 . 

7*0675. 

81 . 

12*225. 

32 . 

•in. 

^ 28 . 

2*0001. ''SA 1*2221875. - 

38 * 1*0007325. <88. 12 08058640625 


Express the following vulgar fractions a? decimals : « 

87 . 88 . 88 . W- *<>■ til "jt 
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*1- TftW to^So* + i88oir* 

45 . y^6. .^oo. 47 . 48 . T OT„. 

49 . 125 ten-thousandths. 60 . 790 millionths. 


188 . The operations of addition, subtraction, multiplication 
and division of decimals are performed exactly in the same way as 
in the case of whole numbers. Hence it is an advantage to use 
decimals in preference to vulgar fractions. 

130. Addition of Decimals. 

Example. Add together 72*305, 7*06 and 7896. 

We set down the decimals one under another, point under 
point; thus 

72305 

7 'o 5 

7896 

801546 Ans. 

We then add as in the case of whole numbers, taking care to 
place the decimal point in the sum under the column of points. 



EXAMPLES. 

88 . 


Add together 



1 . 

3*12, 12*023, -32, 4 7. 

2 . 

■01, 30. 7*469- 

8 . 

39*007, ’0008, 3, 1*3022. 

4 . 

*‘ 3 . *C 25 S 79 , 005. 

6 . 

1*23, 2 345, 6 7891, *OCOOI. 

6 . 

04, *004, *93, *026. 

7 . 

4*07, *089, 27013, 3**398. 

8 . 

■0009, 900,9*909. 

9 . 

3*3* *070902, *004, *4, 12. * 

10 . 

7, *892, *01, *098. 


11 . 700 + 327269 + 00903 + 3-4+26386407. 

12. *1 +*0009 5+ 84'0563+ 7 3+ 32 5 65432. 

18 . 6*3+617-24! + 0078+37045+8*6943+01. 

14 . 74259 + 346*274 + 300+1000001 + 707. 

15 . '0705+705 + 705+20 *00007 + 01 + *00043. 

16. 1140*004+87 2007 + R'ooooS+K300*03. 

17 * £ t s S ^ *+^39 407 + £'07078+£700. 

16 . 39 cun. + ’0045 min. + 77089 min +-3 7685 min. 
if. 3 J 9 ft. + '01 ft+31 ft. + *057 ft.+*308 ft. 

2*2 in.+jo*03 in. + *369 in. + 7072 in.+8 r oco8 in. 
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140. Subtraction of Decimals. ?I 

Example, Subtract 3' 587 from 16*29. 

We arrange the numbers as in the case of addition ; thus 

1629 

3.587 

1^703 Ans. 

Wc then subtract as in the case of whole numbers, supposing a 
zero (or more whcie necessary) annexed to the right of the 
minuend, and taking care to place the decimal pnh-.t in the re¬ 
mainder under the column of points. • 



EXAMPLES. 

80 . 


Subtract 



1 . 

37*039 from 44*123. 

2 . 

7*0389 from 901. 

3 . 

*00078 from i t. 

4 . 

100*389 from 300 09234. 

5 . 

37*35 from 100. 

0 . 

102 from 306 103. 

7 . 

'000725 from *coi. 

8 . 

*0001234 from 012. 

9 . 

*12345 from 7*6789123. 

10 . 

3 i 705 from 345*9875. 

11 . 

7*325 from 8025. 

12 . 

■9375 from 3*0005. 

13 . 

& 1*9999 from K9. 

14 . 

/32 00051 from £33. 


Find the value of 



* IS. 3789 + 7*002- '0079 + *1 - 

rooooi. 



10. 700 - *007 - 7078-3*1234 5-t-*00025. 

17 . Jop-'0072-39545- 12-*1. 

18 . 2000 - (*079 + 3*67002 - 3*0013). 

1 18 . l *345 *“’072 '-(3*123-30*321)+ too. 

20 .’ Is 3*1415926535 more accurately represented bv 3*14159 
Or by 3*1416 i 

^21. . 4$ 2*718281828 more accurately represented by 27182 or 
by 27183 ? , 

• 1 

141. Multiplication of Decimals. 

If we take any two decimals, convert them into vulgar fractions 
and multiply these latter together, we find that the numerator of 
the product is the product of the two given decimals with their 
decimal points suppressed, and that the denominator is 1 followed 
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places in the two given 
• « « • 


by as many ciphers as there are decimal r ___ 

numbers ; and if now the product be reduced back to the equiva¬ 
lent decimal, it will contain as many decimal places as there are 
ciphers in the denominator. Hence we have the following rule for 
the Multiplication of Decimals : 


Multiply the given numbers as if they were integers, and mark 
off in the product a number of decimal places equal to the sum of 
the numbers of decimal places in the two factors. If the number 
of figures in the product be less than the number of decimal places 
in the two factors, prefix the requisite number of ciphers. 


Example. Multiply 13*325 by 32 and ‘00046 by 36. 
(') 13*325 ' (ii) . *00046 

_ n 36 


. 26650 
.3997J. 

426400 =>42*64 Am. 


276 

138 

*01656 Am. 


EXAMPLES. 00. 


v 


Multiply 
l. 32*4 by 2*3. 

4 . 30 03 by 200. 

7 . 800*008 by *035. 
10, 4030*4 by 0075. 
18 . 10*607 by 402000. 
16 . 6400 by *00125. 
10. *0064 by *0125. 

02. 56*875 by *0144. 
26 . 700 by *005. 

28 * 12*8 by *0075. 

8L 25x2*5x2*5. 

84 . 12x15x12. 

37 . *0005 x *005 x *05. 
30 . '3 x *03 x ‘003 x 30. 


2 . 7*24 by 5. 3 . 67*23 by *002. 

6. *032 b> 032. 6. *045 by '0072. 

8. 34*12345 by 72. 0. '0202 by 2020. 

11. 4*379 by *37. \ 12. ’00125 by *25. 

14 . '000625 by 12800. 15 . 725 by ‘0008. 

17 . 5*12 by 42 25. 18 . 46*025 by 12*8. 

20. 00846 by *005. 21. *067853^ 00476. 

23 . ‘015623 by 0064. 24. 0204 by 40*2. 

28 . 79**35 by 39*03. 27 . 40*25 by 3004. 
20. 1*12005 by *111005. 30 . 9*006 by 5*40005. 
32 . *25x *25 x *25. 33 . 05 x 08x 02. 

35 . nxf‘ix*it. 38 . 20x*3*,-25. 

38 . 7x 7 x *07* 7600. 

40 . yoyo X *oos‘$ St 2*5. 


Find the ^alue of 

41. 42. (74*5 - ‘ 007 ) . 

48. 7 * 6 *- 3*7 x'OO 0 . - - 

7*5 * 75-*$ X *075 + (7*5) s ^<7'5 ““ '7$)* *e>75- 

.1 * 
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14£. Division of Decimal*. 

I. When the Divisor is an Integer, 
Example i. Divide 8oS'9 by 25. 

Process : 25 ) 808 9 ( 3 2 ’356 Ans. 

75 _ 

58 

50' 

"89 

75 _ 

140 

125 

150 

* 5 ° 



Here we divide as in the case of whole numbers, taking care to 
place the decimal point in the quotient as soon as the division of 
the integral part is finished. 

If there is a remainder (as in the above case) after division, we- 
affix a zero to the remainder, and divide. We treat all successive 
remainders in the same manner, and continue the division until 
the required number of decimal places in the quotient is obtained, 
or until there is no remainder. '*'■ 


Note. The method of short division may be employed with 
advantage when the divisor does not exceed 20, or when the divisor 
can be expressed as the product of factors each less than 20. 

Example 2. Obtain the quotient to five places of 'decimals in 
the division of *o2j by 7. 

Process : 7 ) 035 

•00357... Ans. 


II. When the Divisor is a decimal: ■ 

*• . 

Remove the decimal point in*both the Divisor and Dividend as 
many places to the right as will make the divisor a whole number ; 
and then divide as in the preceding case. 

WotiT * Observe that removing the decimal point in the divisor 
and dividend an 6qual number of places to the right is equivalent 
to multiplying the divisor and dividend by the spme. number*; 
and that if the divisor and dividend be both multiplied by the. 
same number the quotient is not altered. > 
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Example 3. Divide 12*96 by 10 8. 

Here wc divide 129*6 by 108 : 

108 ) 129 6 ( 1 2 Am. 
ro8 

216 

Example 4, Divide 34*6 by 8 
Mere we divide 3460 by 8 : 

8 ) 3460* 

432 5 Am. 

143 . A vulgar fraction may be expressed as a decimal by 
dividing the numerator by the denominator. , 

Example. Express £ as a decimal. 

Process : 8)5* 

■625 Am. 

Wo to. The following results are useful: 
i- 5 ; f-75» 


EXAMPLES. Of. 

Divide 


1 . 29*21 by 23. 2 . 34*3 by * 5 - 3 . 129 6 by 108. 

4 . *03096 by 72. 5 . 4577 by 230. 8. *06227 by 1300. 

* 7 , *04009 by 1520. 8. 3708 by 360. 8. *00281 by 1405. 

.10. 8357 by 488. It. *001007 by 47500. 13 . 431*376^7 8170. 

Divide, finding the quotient as far as the fifth decimal place. 

13 , 42*5 by 23. t 14 . *0269 by 281. 15 . 197 by 79. 

J.6. *041326 by to 1. 17 . ‘0079 by 372. 18 . 312 by 84. 

‘ 18 . 356 ' 5 by 273 » 20 . 6*5 by 342. 31 . '0042^121. 

Find the quotient, by Short' Division, to not more then 6 places 
of decimals, in the division of 

29 ; 4’i*5 # by 2* < 83 . 373 by 8, : ; 24 . ; 034 by 7 * 

28 . 21*24 by 9 °* 39 . 134 by 11. 27 .. 367 byi6. 


2 r 32. 


28 ; '543*? by.80. 29 . 8*567 by 13. ( 30 T *Oi by 6, 


*ot. 32 , ,8*454 by*624. t 83 . *5588 by 
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■ v 34 . 

4 1 

6 33 by 0025. '■ 35 . 

17*28 by 

0144. * 36 . 4 by *00625 

37 . 

■00281 by 1'405. 

y 38 . 

177089 by 4735. 

30 . 

00C05 by '0000025. 

40 . 

816 by '0004/ 

41 . 

84-375 by *00375. 

42 . 

2874-465 by 0495. 

43 . 

■830676 by '000231. 

44 . 

33 363 by '00275. 

45 . 

7 by 0004: 

46 . 

•0007 by 0005. 

47 . 

5*625 by '0000075. 

* *8. 

•0003738028 by '0476. 

Find the quotient to'five places of decimals : 

40 . 

3-461**027. 

50 . 

'3I25*‘o6. 

/r«* 

*2*'oo6. 

v 52 . 

000753*'009. 

53 . 

000001 *'0000431. 

s, 64 . 

■5*76'9I342. 

55 . 

4000* 000 1 21. 

56 . 

*666666*'ooS. 

57 . 

■007**00673. 

, 58 . 

4*00654*329-65. 


Employ Short Division in finding the quotient to not more than 


6 places of decimals : 





59 . 28*'08. 

60 . 

376* 005. 


61 . 

■0076*'003. 

62 . "oioi*'coi6. 

63 . 

•000012**13. 


64 . 

229*X)07, 

66 . 39-4*007. 

66 . 

4767* 004. 


67 . 

1375**012. 

68 . '02*1-1. 

60 . 

03* 1*4. 


70 . 

3 * 4 * 009. 

Simplify 






71 *0075x21 

72 . 

1*18 V 04 

- X . 


78 . 

*o8r x 57 

‘oi? S ‘ 


•152 2-95 
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Convert into decimals : 





74 . 75 . 

1 

78 . f 

77 . 

b 

78 . f. 

79 . iiV* BO- 

3.12 • 

81 . 9 }iy 

82 . 

3 a 7 ** 

88 . W* 


Express as decimals as far as the fifth decimal placp : 

64. i 8*. 1. 88. ?. 87. 88. ,V 

• 88. if. 00. 7A- 81* 8,V 88, tojg. 08. W- 


Arrange in order of magnitude, by reducing to decimals as far 
as the fourth decimal place s , 1 * 

»«■ I. i t- tV A- •«. W.ifcH- 

iVtAtt 0®. .iVililt 8®. •!» I. 

Reduce to decimals r * 

100. | of-027. 10V o> 5 of 4 i , 

108 ., j of f x8*36. 408 . of Vtj - 5 - '05 of 3 v 

• : • < u 
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144 . H. C. 3 *. and L. C. M. of Decimals. 

To find the H. C. F. or the L. C. M. of Decimals, affix ciphers 
(where necessary) so that all the given numbers may have the same 

number of decimal places; then find the H. C. F, or the L. C. M. 

of then* as if they were integers, and mark off in the result as 
many decimal places as there are in each of the numbers. 

Example. Find the H. C. F. and L. C. M. of 3, i'2 and ‘c6. 
The given numbers are equivalent to 3*00, t*20 and *06. 

The H. C. F. of 300, 120and 6*=6 ; their L. C. M.—600. 

The H. C. F. required — *06 j 
and the L. C. M. required=6*oo — 6. 


EXAMPLES. »£. 


Find the H. C. F. 

and L. C. M. of 



1 - 375 , 7 * 25 . 

2. 72*12, *03. 

8. 

*02, *4, ’008. 

4 . I'2, '24, 6. 

^6. 1*6, 04, *005. 

6. 

2 * 4 , ‘ 35 , 7 ’ 2 - 

. 7 . '‘‘©8, '002, *oooi. 

8. 3*9, 6*6, 8*22. 

9 . 

*6, 09, r8. 

10. a i8, 2 4, 60. 

11. 20, 2*8, *25. 

12, 

i‘ 5 , - 25 , 075 * 


XXVI. RECURRING DECIMALS. 

145 . In the process of reduction of vulgar fractions to decimals, 
) it will be found, in some cases, that the division does not terminate; 
so that the qnotient can be continued without limit. 

Example. Reduce }| to a decimal 

SS ) _ 

*3454545- 

140 b We can tell beforehand ^bether, in any particu&r case, 
the division will terminate or not. 

' Let the fraction be in its lowest terms ; then if the prime 
factors of the denominator are each of them either 2 dr 5, the 
division will terminate ; and not otherwise. 

Thtfc 

«0) will produce a terminating decimal. 

- will prodtee a non-terminating decimal. 



RECURRING DECIMALS 




EXAMPLES. 93. 

State, in each case, whether the equivalent decimal is terminal" 
ing or non-terminating : 

1 . *. 2 . 3 . I i . «. 6. *j. 

8 . 2*S. 7 . ,y,. 8 . ,V 0 . 8 . i\V 10 . {Si¬ 
ll. 3 ii- 12 . ft. 13 .' 7 *. »• ll 16 . n{g.. 

10 . Write down those numbers between i and so, which being 
•denominators of fractions in their lowest terms, will produce non-' 
terminating decimals. 

147 . In non-terminating decimals, certain digits must recur 
•over and over again. 

Consider the fraction $. In the -process of division the only 
remainders possible are i, 2, 3, 4, 5 ; consequently, after five steps 
at most, we must come to a remainder which has occurred before, 
and therefore from that point we most have a recurrence of the 
remainders, and therefore of the digits in the quotient. 

Example 1. if «‘6666666... 

Example 2. l|“ - 3454545 — 

Note. It may be noticed here that division by 3 or 9 gives' 
a period (Sec Art. 148) of one digit ; division by 11, a period of 
■two digits ; division by 7 or 13, a period of six digits. 

148 . Decimals in which certain digits recurare called recur¬ 
ring decimals. 

Note. A recurring decimal is also called a periodic, re¬ 
peating or circulating decimal. 

The whole body of digits which recur is called the period. 
Thus, in 6666...the period is 6 ; in '3454545...the period is 45. 

149 . In writing a recurring decimal we usually slop at the end 
•of the first period and place dots over its first and last digits. 

Thus ‘666666. is written ‘6 ; 

"373737 .. .. *57 { 

’3454545 . . *315 1 

•" *34576576......* 34 $ 7 & 

A pure recurring decimal is one in which the period com¬ 
mences immediately after the decimal point ; as * 37 . ■ '. 

A mixed recurring decimal is one in which one or molt? 
figures precede the period ; as ' 34 L " 341 ? 76 * * 0 *« 
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Uote. It may be noticed that decimals 
equivalent to fractions with denominator 7 are 
all pure recurring decimals, all of which contain 
the same digits 14*857, If tllCSC (limits be ar¬ 
ranged in a circle, as in the annexed diagram, we 
may obtain the decimals equivalent respectively g 
to h ?) u 7, ?» by beginning in turn with 1, 2, 4i ■ 

5, 7, 8, and reading off the remaining digits in ‘ 
order in the direction of the arrow-heads. 

Thus J--i 42857 ; *285714 ; ? = *428571 ; and soon. 

A*’ 

1 

EXAMPLES. 94 . 


Express each of the following as a recurring decimal. 


1. 

1 2. 

g. 3 . 

It 

7 - 

4 . <j. 

5 . 

1 •» 

ii’ 

6. 

tl 7 - 

,V 8- 


9 . |®RI 

10. 

.. » 

ji»- 

1L 

V\°. 12 . 

A. 13 . 

■- 

30000 
a S V 1 1 

14 . .A. 

15 . 


18 . 

17 . 

5>- 18 - \ 

»°|V 

18 -" 7 ,V 

20. 

9 u> 

21. 

m ■ 32 . 

W- 23 . x 

4 ». 

34 «*J. 

25 . 

5*.V 

20. 

2-r3. 27 . 

46-7. 28 . 

39 ^ 23 . 

29 . 84-63. 30 . 

44-7-9. 

3 L 

b 32 . 

dn- 33 . 

*Jb- 

34 . eA tv- 

35 . 

ffvffrB- 

30 . 

irV 37 . 

,.!lt «a 

J| 7 i 5 * 

rV- 

39 . H 

40 . 

3 

3 ft- 

41 . 

1*2 4 -’ll. 

42 . 1 -r 10*01. 43 . 

• 3 ^'I 3 . 

44 . 

2 

• 07 * 

45 . 

•03 

•0011’ 

49 . 2+--. 

IT 

47 . 

n 

7 + -' . 

2*3 

48 . 

. 11 

1 + ■ .. 

'07 

40 . 

13 

50 . A K 

007 

51 . 

37 

4 i‘ 

52 . 

*004 

' sP 



150 ; In a given recurring decimal, the period may be sup¬ 
posed to begin at any point after the first repeating figure. 

Thus *3272737..* »* 3 i 7 « etc.. *' 

Again, the number of figures in. the .period of a recurring 
decimal may be doubled\ trebled,,., without altering the value of v 
% decimal. 

3 "ht» * 3 ^ 7 “ *33737 “ ' 3 - 7 *727 -etc. 


% ^ * 1 \ 

: ftfl. Eepurritjg decimals are said to beeimilar Wien they- 
•wage the e^nW|himber of non-recurring figures, and also the sante 
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number of recurring figures. Thus 3 and *6 are similar recurring 
decimals ; *327 and 2 456 are similar. 

15 ?. Two or more given recurring decimals can always be 
made similar. 

p Take the recurring decimals 2"3, *245; and "25768. 

Now the highest number of non-recurring decimal places in any 
of these numbers is 2 ; ancl the numbers of figures in the periods 
respectively are 1, 2, 3, the L C. M. of which is 6. Therefore the 
given rectu ring decimals may be made similar by extending each 
of them to eight places of decimals, the first two places being non¬ 
recurring and the last six places being recurring. 

Thus 23 - 2-33333333 ; 

" 24 § - *24545454 ; 

■25768 *= *25768768. 

EXAMPLES. »5. 

In each of the following recurring decimals hegrn tire pciiod at 
the fourth decimal place f 

1 . ‘2345. 2 . "3476. 3 . 67. 4 . *2345. 

5 . ooi23. 0 . *12345. 7 . *1234- 8. "123456. 

9 . Extend "34, *24 and "2678 so that they may have the same 

number of figures in the period. 

LO. Extend "io 5 ,’1234 and "3765 so that they may have the 
same number of recurring figures. 

Make the following sets of recurring decimals similar : 


a. 

■23, " 7 &. 

12. 

\ 34 §, 

76, 

13 . 

•307, ' 7 & 

14 . 

■076, 

•7, *0061 

15 . 

•233, i234, 023. 

16 . 

•j. * 7 <>, 7230 . 

17 . 

*7, 124, 24723. 

18 . 

3 * 4 ; • 

268, 123. 

19 . 

3 ‘4 g5 , 7823, ‘3!, 

20. 

* 42 j, 

72, *1203. 


153 . To express a recurring decimal as a vulgar fi action. 

*'Example u *5 —*55555.— 

Now, io times ‘§ — 5 * 5555 -— 
and 1 - “S 555 *> 

Subtracting, 9 times *§ — 55 
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'Example*. *234$ —‘33454545... 

Now, 10000 times ‘234$ —2345*4545... 
and 100 times •2345= 23*4545... 
Subtracting, 9900 times *2345 = 2345 - 23 ; 

*»345- a WdV # . 

Example 3. 3*63 — 3 622222... , 

Now, 100 times 3*62 ==■■362*2222..* 
and 10 times 3 a 6i— 36*2222... 
Subtracting, 90 times 3*62—362-36 ; 

y 3 - 63 -»* 5 j »*. 


*0 134 . Hence we deduce the following rule for 1 educing a 
recurring decimal to a vulgar fraction : 

For the numerator take the integral number formed by all the 
figures up to the end of the first period, subtracting the integral 
number formed by the figures (if any) that precede the first period ; 
for the denominator take the number formed by as many nines {as 
theas^are figures in the period, followed by as many ciphers as 
there are figures between the decimal point and the first period. 


Example 1. 
Process : 
Example 2. 
Process : 
Example 3. 
Process : 
Example 4. 
Process : 

v 

Example 5. 
Process : 
Example 6. 
Process : 


Find the vulgar faction equivalent to *j. 
*3“>S“i- Ens. ‘‘ 

Reduce *4§ to vulgar fraction. 

'4 5 ~*So ,=i U- Ens . 

Express *0476 as a vulgar fraction. 

‘047(3 — " AVf Ens. 

Express *ooi7l as a vulgar fraction 
0027 i — .j Ens, 

Express 2*37 as an improper fraction. 

Ens. 

Express 2*37 as a mixed number. 

2’37 - 2 + *37 - 3 + ®JijfS-2 4-Jl-2jJ, Ens, 


Koto. It follows from the rule that ‘9— ft — 1; similarly 
-09—*1 and ’oog^’ot ; and therefore a*§»3, 2*3459 

—2*346'j etc. Also *$$« f, '999 s -1» *29$«"*3 I «tc. 

^Therefore when the recurring part contains tHb figure 9 only t 
the recurring part should be omitted and the presiding figure 
ihSfaased by unity. , m 
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EXAMPLES. fill. 


Express as vulgar fractions in their lowest terms : 


1. 

v6. 

2. 

*i8. 3 . 

*142857. 

4 . 

•769236. 

6., 

*27. 

6. 

*27! 7 . 

• 37 $. 

8. 

■032. 

0. 

■00785. 

10. 

*00823. 11. 

*001064. 

12. 

08 i. 

13 . 

301 3 - 

14 . 

3 * 432 - 16 . 

702$ 

16 . 

31*007. 

17 . 

* 59 ^ 5 . 

18 . 

05. 10. 

2*619047. 

20. 

10*2567. 

21. 

*00123. 

22. 

01136. 23 . 

•00729. 

24 . 

* 38148 . 

25 . 

*00675. 

26 . 

•034. 27 . 

037 §. 

28 . 

* 2 i 73 - 

20. 

*0002 §. 

30 . 

*ioooi. 31 . 

30607. 

32 . 

*02! 77 . 


Reduce to improper fractions in 1 

their lowest terms 

: 

63 . 

3 <S* 

34 . 

7 i$. 36 . 

I 34 - 

36 . 

276. 

37 . 

1072. 

38 . 

3036. 30 . 

10275. 

40 . 

4*0086. 

41 . 

7*1230. 

42 . 

7*6§3i. 43 . 

20*45906. 

44 . 

r 4*oi 3!. 

46 . 

10*0227. 

46 . 

1394230769- 47 . 

11*001200. 

48 . 

100*00100. 

40 . 

Prove that 

5 »’_!L "? «X „ ‘4 _ 1 M *6 _ 2 ^ * 





9»234 

5O7 

8 


50 . 

Prove that 

j^^o 9 ^*i §^*57 

m ±* 

*54 





11 ** i “ 2 ” 3 

“4*5 

6' 


61 . 

3 hove that 

J Q 676923 _*i 53846 m i 30769 _ *307692 




13 1 2 

3 


4 

52 . 

Prove that 

• • • ■ * • 
lot *202 *301 

*404 






1 2 *“ 3 * 

4 5 




Express as non-recurring decimals : 

>53. *09. 54. ‘3679* 55* *1*69.- 56. '0009. 

5"?. ',*99. 68. 399. 50. 3*999. 60. 9*999. 


155. .•Addition and Subtraction of Recurring Deci¬ 
mals. * 

Rule for Addition : Make the decimals similar : add in the 
usifal way and increase the last figure in the result by the figure 
(if any) carried from the first (to. the left) column of life period; 
then the sum will be a recurring decfrual similar to the summands. 

Subtraction is.effected in exactly the same way, the only differ¬ 
ence being that the last figure in the rriult in thi$ case is dimi¬ 
nished (and not increased) by the figure carried. 


c. a. 9 
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Example i. Add together 2-37$, ' 31*73 and 4-31. 
Process : 2-37$ =2-37 575757 

■8173- 81 73173* 

4'3i “4*31 * 

7 ‘SO 307483 

.. t 

7 *5° 307489 Am* 

Example 2. Add together 7 634 and '852. 

Process : 7’634 =»7’63 44 

■8§5 - *85 25 

8 48 69 Am. 

Example 3. Add together 768, 07 and i‘oj. 

Process : 768 = 76 8 

•07 - '07 7 

io3 “103-1 
n‘87'8 

1 

i‘&7 9 = 1'88 Am. 

Example. 4. Subtract ‘783/2 from 4 07*. 

Process : 4 071 — 4*07 171717 

78372 * 78 173372 

3 28 799345, 

* _t 

3'28 799344 * Ant. 

% 

Example 5. Subtract *8<5i from 674 
Process : 6745 -6 74 §§ 

•8<55 - ~86 

5 8S Am. 

1 

EXAMPLES W* 

"Perform the operations indicated below. 

4 * 37^+‘oi* 1 7 ^ 4 -'dpi 

l'ofart>&Pr&Vl7. 

‘ : 0 r 

5 ^:f#+-ooi 4 - 



4 . 3 ^P-+ 3 ' 4 Ht’ 0 * 2 3 ’ 
if+ wjl 

#.■ .8 31 4- 'ool. | 
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9 . lo'oi+ , ooo5 + '3. 10 . 7 * 392 +-’ 37 +'23!. 

11 . *007 + ’082+ 0123. 12 . l’123 4 -376 4 **4576. 

13 . 1-30103+97 + 8*0934. 14 . *003+ -063+ -603. 

15 . 1 ’3 + ’02j + "i234+97. 10. *004 + *37 + *234+1 ‘L/f* * 

17 . 7*312347^ + 1^876523. 18 . 74+3001+2*1234. 

19 . 72 + 3*oi2j + *00*1234. 20 . 1 *34 5 . 63 + 2*6 543 - 

21 . 3' i 347 + 7 , o 32 +*o 7 + i *345 + *oo 79 fv- :/ 

22. 1 *376+ *23702+ 0001 +*6 + ‘37. 

23 . 4*0343 +7-234 + 81 + 04567 +*03 + *i2.Jy^ 

24 . 3‘7^--oo72. v 25 . 4’1362- 1-053. 26 . ‘43231 - ’03764. 

27 . 2-76-'321. 28 . 346 -07234. 29 . 3-4763-1-004. 

30 . 7-'23476. 31 . "9-'co§9. 32 . 946S-3123. 

33 . 2*4679-*00345. 34 . i-*ioi-*46. 36 . 3*8972-*0034. 

36 . *7284--0123. 37 . 376 --12345. 88. *12345 -‘0003: 

v / 39 . 789-0738 -18*0003256. 40 . 30-*37698034 


36 . 3*8972 - *0034. 
88. *12345 -‘00037. 
40 . 30 - *37698034*. 


156. Multiplication and Division of Becurring Deci¬ 
mals. 

Rule. Reduce the decimals to vulgar fractions ; find the product 
or quotient as a vulgar fraction and reduce it back to the equi* 
valent decimal. But in the case of division, if the dividend and 
divisor arc both winning decimals, it will be generally convenient 
to make them similar b-jore reducing to vulgar fractions . 

Example 1. Multiply '69 by 7*3. 

•69 x 7 ’3 “A R 1 'V I -1\ * V ^ S ~ 

Example 2. Divide 'b by 75. 

’6+75~S+iVb-SxS“S-‘8' Ant. 

Example 3. Divide 7 ji by *027* 

7jj + -Olj - 73: i} 02 jj m | j *« + S V*‘» 
-WP-W-rfl*. Am. 


Find the value of 
l/ *o$ x *o& 

4 . ’i£ x rj. 

7 . -S+-6. 

ICt •5i5d+'ia|«K 
18. MI+ U& 


EXAMBtES 08. 

f 

% 4^ x '24. 

5 . 2*4 X '04. 

1 * 16 .. *34+00$. 

U* ,|94+I '40); 

Ur ’oitfvri.. 


3 . *if $ 4'§& 
6. 7 < 5 x 67 .. v 
9 a 8 *oi+:ooj 4 
ia. 

141. 3^+ 
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157. Complex fractions involving Decimals. 

Example. Simplify ^>rl + ' : ol 

3 * 

■3_?U . '3§ JL?L* , if. I v 5 „ t V? O. 4 

5 xi + -ol *x£ + jfo j& 0 i i-00 0 

. » 

«»5 + 4—9. Ans. 


EXAMPLES 99. 

Simplify, giving each answer in decimals, 


"oo75+_a*i 

•0175 " 


„ 055+ *0064 

«*• ' • 
•00032 


3. 


00^x05 

0022 


6*27jco'5 . (1 of A) x (75 of 21 3 ) 
ft of |)x *36' , (3 of £) + i *4 ‘ 

IS _4’i ZSl* nf „r3„of_4_ r8H2-Q4 i^+ j-3i 

i*3+2'ioi *37of8‘8i’ 1-0025 +-0625 - x^* 

/*I2 of f*oio4--oo2}+*36x *002 

f »*• ■ .n .rrr ■ 


’12 x *12 


8. 3--*5 of -21+ 1 ?. 0 f I«Z3. 

216 -125 1 5 342 


0. 

Y*t 

13. 

' 1*, 


t 




x- 54 . 


•1 Xjl X'lj+’Ol X’OI x^oi ^ 
-2 X - 2 1 X ; i +^02 X~O2 X ’02* 

2*8 of 2*27 . |4 i-2*83 

'jl 

•175^*116 of ~r 
, - * 3 ? 

1 ft • 


10 J°Li!+J'*.!£ 

044 X 2-1 . 3 07 692I 
OOCO35 * rj X56 


O f 2*37 . f x i - 2-83 f C . \ 

rjg * {i*F+2'639 Of82 0 * 

V; ' 


IK V n 

’ '&37 m -009 




.f rfW 

VA’ 


V 


&"?$.X !~- X "J J»C 174 ! 

, „> *9 • ' 42 07 * 
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XXVII. DECIMAL MEASURES. 

158 . Example 1. Reduce 83*4 to pies. 

Process : 8*3*4 

1 6 

T? 4 «- 

12 

• 6528/5. Ans. 

Example 2. Find the value of 4*135 of £t. 

Process : £4 135 \ The ,£4 is not reduced to shillings. 

20 

s. 2700 The 2 s. is not reduced to pence. 
d 8~4 

4'*35 of = 2s 8V- 

Example 3. How many rupees, annas and pies are there 
*522 of 85 ? 

Process : *522 

_ __5 

82*610 

.lf>r 

a. 976 
12 

A 9*2 

*522 of 85 -82. 90. 9*12^. 

Example 4. Find the value of *25 of £9 7 s. 6d 
Process : £9. 7 s. 6d.**22$od 

*25 

50 

' SSL-*- 

1a) 56 2*50^. 

20) 4&. J0'S<£ 

£2. 6s. io'$d 

‘25 of £9 . 7L 6d~£2. 6s. \o\d. 

Example $. Find the value of *25 of 810. 5*?., 

Process : *2$ of Rio. 5«. - & of Rio. 50. -etc. 
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EXAMPLES. !00. 


Reduce 

1. R7'i5topies. 2. 0234375 of ft i lo pies. 

8. £'134375 lo pence. 4 . '00375 of £1 to farthings. 

6 . 03125 of R5 to pies. 8. ‘045 of £7 to farthings. 

7. R8'2^ to pies. 8 . 07 of £5 to pence. 

0. '895 cwt. to ounces. 10. 3'98s poles to inches. 

Express as compound quantities : 

11. ft7’3*5« 12. £335. 13 . R202. 

14 . 2 575 of 15a. 15 . 3 45 ofi6x. 18 . c6 of ft.13’5. 

17 . 3*725 of ft9‘2. 18 . *032 of 12 yd. 19 . 234 ton. 

Find the value of 

20 . *625 of Ri. 4<i. 47>. 21. 725 of R9, 6tf. 22. R9. 2tf.xr35. 

28 . *6 of R7, 9tf. 10^. 24 . 3*9 of Ri 1. ga. 25 . *o79ofR35'5. 

28 . 756 of £3. 4 s. gd. 27 . ‘1875 of 9 s. 4 \d. 28 . *0625 of 3*6$. 

20 . R3. 3 <*- 8 ^. x 785, 30 . £6x78125. 31 . 3J. 6^/f.x*45. 

82 . jmd. 7 seers 9 ch. x 3*24. 33 . 2 tons 3 cwt. 7 .qr. 8 lb. x '65. 
84 . 3 po. 2 yd. in. x 725. 35 , : da. 3 hr. 3 min. 7 sec. x *825. 
38 , 3 ’ 4 ofRa. 4tf. 37 . '£3 of ys. 6\d. 38 . ft7. 9a.+*o& 

39 ; R3. 4tf. 9A*r*422. 40 . £7. 8s. 2^+044. 


4L 1 rt 375 of R6. 8 a . - *56 of R7. 8tf. 

, 45L *8j of Ri. 8tf. 4* '6 of R4. 1 ia.+2*05 of R5. 

43. *37 $ of R9+'8| of loa. - 6 of 6 p. 

44. *o:6ofR26o. 2tf. 6^. + *55t ofRi3. i4a. + i*o6o33 ofR7- 14 a, 3 p- 

45. *03125 of R2 + 729 of ft3,V + 729 of R3g- 

46. £*634375 + 025 of 25J. + *325 of 30J. 

47. 871875 of 8d.+ 1-146875 of 6 s . 8rf.- o625 of 1 guinea. 

48. 6*85 of £ 3*8677083 + 5*8 of £ 2-41 < 4585 -4*375 of £**3\„ 

■ Arrange in order of magnitude : * 


48. of R3. 9a.,'025 of Rtoo. iotf., of .85. 8<». 

$X *003! 756 of i#., 3J of irf. 

St fWj^f' 3 » the sum, 75 of .which is 83^. . 

Si-u f tit'&yt 4 sum of money is y. 6 d. faS?} df thjesum ? 

^lii' 2L£iik l2L£j%LSStilL ' 6jr - V/: ‘ 

. w.. Oiupuiji , :; . 


* 
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54 . Simplify ‘42(5 of ^ ^ ofof ~r~—of^i 171.6*/. 

* ' 'OS 735 ft I K ** 

55 . Multiply ’892 of R16. 5#. 4/. by 4 678. 

50 . Find the value of ’857142 of 2 0625 tons + *57i428 of 
3'375cwl. + '7i4285 of 1*25 qr. + '285714* of 10 5 lb. 

57 . Find the va 4 ue of '69 of i‘5 md. + ' 27 of 2 25 md. + ’^j of 
7*75 md. + *45 of 7 md. 

68. Find the greatest sum of money which is contained in 
each of *25 of 5J. td. and ’pj of £1 a whole number of times. 


159 . The following examples illustrate the converse operation : 
Example 1. Rccluce 1000 pies to rupees. 

10007*. =»R lo °- =-R^*=R5’208$. Ans. 

* 12x16 24 J J 

Example 2. Reduce £1. $s. 6d to the decimal of £1. 

£,. 3 s. 6 ,t-£i. v .,i^£ t .^ o - £tL =£rns . 
the decimal■* 1*175. 

Example 3. Express *3 of Ri. yi. 6p. as the decimal of 4".*. lop. 
■3 of R». 3.6 i x 23,1 234 39 


The decimal 


4 a. 1 op. 


58 3 x 58 29 


1*3448- 


EXAMPLES. 101. 

Reduce 

1- 3333 pies to rupees. 2. 84465?. to pounds. 

3 . 10000 lb. to tons. 4 . 90000 in. to miles. 

5 . 66666 sec. to days. 0 . 39 guineas to pounds. 

Express each of the following as a decimal of its highest deno¬ 
minating, 


7 . 

7«y9P- k 

8. 

RJ. 10a. $p. 

0, R5. $a. sp¬ 

10. 

0 

&Sr6d. 

11. 

£1. 3 s. fid. 

in. £7, 6s. 4^ 

13 . 

1 md. 15 seers. 

14 . 

3 cwt 3 $qtv 

15 . po. 4 yd. 

10. 

7 da. $f hr. 

17 , 

t ac 20 yd, 3 ft. 

18 . 7*. 20". 


In the following examples, reduce the first of the two given 
quantities to the decimal of the second. • 

.* 18 . ,R 3 * * ftS* £7, iof. 4^ l i)l®' , # 
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21 . 

23 . 

25 . 

27, 


9*. 4 />- ; 3 A 
7jt. 6^. ; 15 s. fd, 

| of £1. 8 s.'6d. ; £1. 


22. R7. 917. \of>. ; R12. 4a. 4fi. 
24 . £$ 10 J- 9 M- » £& 2J. 4 \d. 
20. £ of R3. 9 a . 4/. ; R3. 

■375 of Bio. ioo. \ op . ; R3. 13^. 3/*. 

9a. 8^. ; *38 of R3. 4<7. 29 . '35 of £7. 3s. ^ d . ; 05 of £3. 

31 . ’25 of 30. 4^. ; o <5 of B3. 


28 . 

30 . ’003 of £1 ; *7 of 9*. 4 \d. 

32 . 25I of £2, 6 s. 3 \d. ; £ 18. 17X. ibf*/. 

fcp83. Express § of I2f. 6 rf. + '625 of 7 s. 6d. — '505/of i 6 j. 6 d. as 
the decimal of £ 1. 

tae> 34 . Reduce $ of ft'05 of 4«. + jj of Ri to the decimal of RjjJ. 

y 35 . Express 428571 of j£ro5 + - 3$of rsr. as the decimal of 
£43. 2J. 6 d. • 

30 . Reduce ’246 of gr 3d. + '259 of £ 1• 5*. + 02 of £3. 7s. 6 d. 
to the decimal of '03 of /90. 

37 . Reduce *062 J35 of £100 4 -7*4375 of iar.+ 1 "35^ of 7s. 6 d. 
+ 2784 of i\d. to the decimal of ,£29. lor. 7 jjd. 

What decimal of R3. (jw. must be added tojoj^ of 5 a. (yf>. 
to make the sum equal to 1 arina ?•■ '' ■* ' 

jry\ 39 . What decimal of £6. to*, must be taken from f of £g that 
* ythe remainder may be £6. ios».l~ , . * 

40 .' Express £874. 13s. 4 d. x 375 as the decimal of ^ 10000. 


MISCELLANEOUS EXAMPLES. 102. 

1. Give the local value of each of the significant digits in 
•02073. 

2 . Express the difference between 276 and 276, (i) by a cir¬ 
culating decimal, and (ii) by a vulgar fraction. 

8. Express $(3^ + 2jj - 4} as a decimal) and *6+of *023+3*06 
as a vulgar fraction. 

4. Reduce of 2'35-r 1000 to a decimal, 

0 . Find the least number whicjh must be subtracted from the 
sum of 2 36 and 3 00 j that the remainder may be an integer. 

0 . Find the price of 321 yards of doth at 11 *25 annas per yard. 

7 . Fint^the total weight of 324 bags, each 1375 lb*, 

9. , By what decimal do we divide 3},' if the quotient la 7’$ ? 

0. R7?o is *08 of what amount ? 

m 10. If the divisor be 2*36 and the quotient '125 of the* divisor, 
what must the dividend be ?, 
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11. Divide 64 09 by 49'3j and arrange the divisor, dividend and 
quotient in order of magnitude 

12 . If tlic diameter of a pice be 1 ‘025 inches, how many must 
be placed in contact along a straight line to extend from Calcutta 
to Huglv, a distance of 24 6 miles ? 


13 . How often will a wheel, 275 yards in circumference, turn 
in a distance of 12 5 miles ? 


14 . A vessel holds y2 56 gallons ; how many limes can it be 
filled from a cask of 96 gallons ? Will there be any remainder ? 

15 . How many times can you subtract 3'oi from 6$'23, and 
what is the remainder ? 


5 

10 . Express as a decimal the continued product of 
and 

‘9 

17 . Express 2143 ciowns +■ iS’j2 shillings in pence 

18 . Subtract 4^42 cwt. from 7'28 tons. 

18 . Express 275 oz.+ ‘075 cwt. in pounds. 

20. Find the rent of 32’25 acres at^i'025 per acre. 


2l + r_5 
’*>75 


21 . If the product of 064 and a certain number be divided by 
■00008, the quotient is 3404 ; find the number. 

22 . A book containing 219 leaves is i'3<j inches thick ; allow¬ 
ing '06 of an inch foi the cover, find to 5 decimal places the thick* 
ness of the paper. 

S 23 . A roller 4 03 ft. in circumference makes 34 04 revolutions 
" in passing from one end of a lawn to another : what is the length 
of the lawn ? 

24 . From a rod 2 yards long, portions each *063 of an inch in 
length are cut oflf; how many such portions can be cut off, and 
what will be the length of the remaining piece ? 

26 . Find a decimal which shall differ from $ j by less than xdboo- 

26 . Multiply 9*036by itself in two lines. 

27 . Multiply 37*05(6 by 1210411 in three lines. 

28 . Tind the least number of articles, costing £2*375 each, 
that can be purchased for an integral number of rupees. 

, 20 . Find the smallest number of articles, costing £2. os. 3 37*4 
each, that you can buy for an exact number of pounds. 

30 . A di<po2 5 of a piece of work, and B ! 825 ; hbw nrucli was 
left tojjg-ddne ? 

P&L A boy, after giving away *8 of Ir’s pocket-money to one 
companion, and *06 of the remainder to another, Hhs 7a. 1 op. left; 
how much had he at first ? * 
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32 . A man received ‘3$ of 03 of a property, and sold '3 of his 
own share for &350 ; what would be the value of the whole pro¬ 
perty at the same rate ? 

33 . A gallon contains 277 274 cubic inches ; how many cubic 
yards are there in 200 bushels ? 

34 . A cubic foot of water weighs 62 35 lb. avoir. ; what 
■would be the error in calculating the weight of 30 cubic feet 
■on the approximate supposition that a cubic foot of water weighs 
1000 oz. ? 

- 35 . A is "75 times m old as Z?, and C ‘ 75 times as old as B ; 

A is 15 years old : how old is C ? 

36 . Four bells toll at intervals of 13, 1*4, 1*3 and r6 seconds, 

beginning together ; after what interval will they toll together 
again ? . 

37 . Find the largest sum of money which is contained in ^375 
and j£2’i25 a whole number of times. 

38. Divide R50 into two parts such that one part may be i of 
the other. 


39 . Divide ^52 between A , B , C in such a manner that B 
may receive 'j of A t and C *3 of B. 

7 
81 


^ as a fraction 


40 . Express 


m 


of 


■1625 


i of 1-25 t ‘< °* 5 * 


\ 2 [ 


Of 


{ 


37 


37037 1 
100 / 


of *54. 


xxvm. Approximation. 

100 . It is often inconvenient, and not always possible, to find 
an exact fa cimal equivalent to a proposed number. In such cases 
we may proceed to a few places of decimals and indicate by dots (...) 
that the work has not terminated. Thus '95652... If however 
we wish to approximate to the result by terminating our work at 
any specified place, we should increase the last digit retained by 1 if 
the first digit rejected be 5 or greater than 5. Thus fif» 95V correct 
to three placet of decimals or to the nearest thousandth; also 
fa*" 95^5 *° four places. 

Note. U will be easily seen that the difference of '957 
and ‘95652... is less than the difference of '95652... and*956; hence 
•657 represents '95652... more accurately than *956. It may w be 
noticed that idle approximate result is less than the actual 
Result when the first figure rejected is less than‘5, but greater when 
nofcless. 
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lttl. Contracted Addition and Subtraction. 

Example i. Find the sum of ‘2367, *3178 and i'62 correct to 
four places of decimals. 

We write down each decimal '23671676 

to 7 places, and obtain ccriectly *3178 178 

5 decimal plac.es-in the sum ; the r&2 ; 

required result is then obtained 2^74 5! 877 . -2-1746. Ans. 

by rejecting the fifth plare. 

Example 2. Find the difference between *6321 and *008 correct 

to five places of decimals. 

Process 1 : ‘63213213 

00888 888 

‘62324.3... —'62324. Ans. 

Example 3. Find the value of 1+ -L4._L.-4,. correct to 

1.2 1.2.3 

3 places of decimals. 

1 — roooooo 


1 

1.2 

1 2.3 


1 

2 

’5 

3 


*500000 
•166'666 


1 '166666 .... 

- - S* --S 3 04 I 666 

K2.34 4 . 


1 


1.2.34.5 

1 


'0416 66 
S 

•008313 
7.23r4756 6 

T _ ^ -OOIJ88 

1.2.3.4.567 ~ f 7 

1 _ ‘000198 

1.2.3.4.567.8 8 

I **000024 


= 'O0S333 

I 

I 

— ’ooi^SS 

— *000:198 

t 

1 

— 'OOo!o24 

1 

J 

’OOO 002 


1.2.3.4.5.67.8.9 9 ' 

and .*. the expression —1*71812.., * 

— 1*718, to 3 places. 

Here we stop at ——as in «he decimals equivalent 

r 1.2.3.4- 5.678.9 , 

to the succeeding fractions, the first six; figures will be zeros. 
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1 . Find the quotient of 40 divided by 19 correct to four places 
of decimals. 

2. Obtain the decimal equivalent to correct to live places 
of decimals. 

3 . Find the value of '0312+ 0231 + ’976 correct to four places 

of decimals. • « 

4 . Find the sum of 72, yoi2$ and ‘001234 correct to three 
places of decimals. 

5 . Find the difference between ‘4325 and 03764 correct to four 
places of decimals. 

Find the value, correct to 2 places of decimals, of 

8* 1 + voir + irfffo + 7. i+i + i + ji + i 1 s + *'* 

8. 1 +£ + & + g , f +... 9. i + l + tV + A + 

Find the value, correct to 3 places of decimals, of 


11 . 1 4 —+ "k+ ■ +... 

7 7 * V 


10 I + ■ + -3 + 2+... 

5 5 5 

Find the value, correct to 5 places of decimals, of 
13 . '25 -F(-2 5>* 4-f’2 5) 6 -F ... 


13 . 1+ - +- 4 - 

i -3 1 * 3-5 135-7 


1 1 . I 1 , I l It, 

14 . ■ -r + . + . ~ 7 i + ’ • —S + ... 

I 2 s 2 2 4 3 2° 4 2 8 

[First express as decimals then divide the results 

2 2 * 2 

respectively by i, 2, 3,..., and add.] 

ib ' L+; i.+1 +i I_+ 

«•■•*!$'5* S*S‘ + 7‘5 ,+ 9‘5* “ 


Contracted Multiplication. 

162 . The following rule will shorten the process qf multipli¬ 
cation when the product is required only to a certain number of 
decimal places. 

To multiply two decimals together, retaining, say, $ decimal 
places :—“Reverse the multiplier, strike out the decimal points, and 
place the multiplier under the multiplicand, so that what was its 
units? figure shall fall under the 5th decimal place of the multiplicand, 
placing ciphers, if necessary, so that every place of the multiplier 
shall have a figure above it. Proceed to multiply as usual, begin¬ 
ning each figure of the multiplier with the one which is In the place 
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to its right in the multiplicand : do not set down from this product 
but carry its nearest ten* to the next, and proceed. Place the first 
figures of all the lines under one another ; add as usual ; and mark 
off 5 places from the right for decimals.”— [I)e Morgan] 

Example. Multiply 7*2078 by 2*3072, retaining 5 places ; 
*00705328 by 12*30523, retaining 6 places ; and 29*82 by *00727, 
retaining 4 places*ot decimals. 


720780 

fii) ’ 705328 

(iii) 

29820 

27032 

3250321 


72700 

1441560 

7 Q 533 


2087 

216234 

14106 


60 

5045 

2116 


20 

144 

16*62983 

35 

1 

■086791 


*2167 


Note. The last figure in the product thus obtained may not 
be always correct, and to ensure its accuracy we must carry the 
process one place farther than is required to be letained. 


Contracted Division. 

* 

IThe following rule will shorten the process in division 
when the quotient is required to be correct only to a certain number 
of decimal places. 

Make the divisor a whole number ; and determine by inspection 
for by taking one step in the ordinary way), how many figures 
there will be In the integral part of the quotient. In the divisor 
retain (from the left) as many figures as there are to be in the whole 
quotient—integral part as well as decimal ; and strike off the rest. 
Proceed one step with this new divisor, but to the jifoduct of its 
first figure by the quotient-figure, carry the nearestiq jr from the 
preceding figure Instead of blinking down a figurstfO the remain¬ 
der, strike off another figure from the divisor, and proceed as be¬ 
fore, until no figure is left in the divisor. 

If the number of figures in the divisor be less than the number 
of quotient-figures to be obtainer.1, proceed in the ordinary way 
until the number of quoiient-figures still to be obtained, is one less 
than the number of figures in the divisor As soon as this happens, 
instead of bringing down a figure to the remainder, strike off a 
figure from the. end of the divisor, and then proceed*as in the 
preceding case. 

** That is, carry 1 if the product is a rnnvVr from ,5 to 14 ; carry 
2 if it is from 15 to 24 ; carry 3 if it is from 25 to 34 ; etc ; if the product , 
is 4 or less, we Ignore it. . • 
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Example. Divide 29*431542 by 3*2 5348 to 3 decimal places; 
and 673'1489 by *41432 to 2 places. 

W ) 2943154*2 ( 9*046 I (ii) 4J,4.3,2 J 67314890’(162470 


29281 

41431, 

150 

258828 

130 

248592 

20 

10236 

*9 

8286 

* 

I 

1950 


1657 


293 

- 

290 


’3 


EXAMPLES. 103a. 

Multiply 


1. 

1 21*1324 by ’345721 

to 3 decimal places. 

2. 

•32504 by 13*0254 

to 3 

• •• 

a «• 

aaa 

3 . 

*453 by *01694 * 

to 4 

a a « 

• ■ ■ 

aaa 

4 . 

37576843 by 3*14159 

to 4 

• •• 

aaa 

a a a 

5 * 

71*032751 by 2*6719238* 

to 5 

a a# 

aaa 

a a a 

6. 

<65*00763 by *9876 : 

to 5 

a 

aa« 

aa# 

7 . 

*03281674 by 234*781 

to 6 

a aa 

aaa 

aaa 

8. 

■0008127 by 483*2716 

to 6 

a ■ • 

«•> 

• aa 

0. 

4*683 by 14*293 

to 3 

a aa 

Ml 

aaa 

10. 

1 *81357 by *0785 

to 6 

IM 

aaa 

aaa 

Divide 





11. 

76*2307 by 47 12345 

to 3 decimal places. 

12. 

3;37o6 by 97846 

to 3 

a •• 

a aa 

aaa 

13 . 

32791 by 26*67 

to 3 

aaa 

»M 

aaa 

14 . 

378*325 by 30-/32 

to 3 

alt 

• aa 


18 . 

367802 by 312*32 

to 4 

a a • 

aaa 

■ *a 

18 . 

728*389 by 37# 

to' 4 

• •• 

• aa 

• aa 

17 . 

3892762 by 7*343 

to 5 

Mi 

aaa 

aaa 

18 . 

*378914 by *00289 

to 5 

ail 

aaa 

■ M 

10. 

13*2346891 by ‘01234031 

to 6 

a • * 

aaa 

1 aa 

20. 

132*405678 by *000122134 

to 7 

• a* 

aaa 

• aa 

2L 

374 j by 13**34 

to 3- 

* 4 * 

• ai 


22. 

4 k 

by *0781 

to 6 

aaa 

• a* 



f 
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XXIX. PRACTICE. 

H»3. An aliquot part of a quantity is a quantity which can 
be expressed as a fraction of that quantity, having unity for its 
numerator. 

Thus 4a., being i of Hi, is an aliquot part of Hi ; 2 s. 6 d, which 
is £ of is an aliquot part of ^i. 

9 

Iti 4 , Simplo Practice is a convenient method ofVmding, 
by means of aliquot parts, the cost of a simple quantity . when the 
cost is given of the unit-quantity, in terms of which the simple 
quantity is expressed. 

Example . Find the value of 32 cwt. of wheat at R3. 8a. per cwt. 

, Compound Practice is a convenient method of finding, by 
means of aliqfiot parts, the cost of a compound quantity , when the 
cost is given of one of the units, in terms of which the compound 
lquantity is expressed. 

Example . Find the value of 7 cwt. 3 qr. of wheat at R3. 8#. 
per cwt. 


SIMPLE PRACTICE . 

105 . The following examples will explain the method of 
Simple Practice. 

Example 1. Find the price of 23 md. of lice at R3. 13a* c;/\ 
per md. 



R. 

a. 

A 




23 • 

0 . 

caprice at Ri per md. 

■j 


69* . 

0 . 

J 

o» price at R3 per md. 

8a. *4 of ft 1 

11 . 

8 . 

o« „ 

1, Sa. 

II II 

4*.-4 of £a. 

5 • 

12 . 

0“ „ 

>1 4 *- 

II >1 

1a. *■+ of 4a. 

1 . 

7 • 

0- ■ M 

» 

» 1? 

6^.aal of la. 


ir . 

6- „ 

„ 6 p. 

1* t» 

3 p- t 5 of 6 p. 


$ • 

. 9 * n 

i» 3 A 

II II 


H88 . i2 . 3»-price at H3. 13a. gp. perpd. 

Koto 1 . Since R.3 . 13,, 9 is the difference between R4 and 
2 a. 3'a shorter method ^rould be to find the price«t 2 a. 3/. per 
md. and subtract it from the price at R4 per md. 
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Thus : 

R. a. p. 

23 . o . o 

4 ' 

92 . o . o=* price at R4 per md. 

3 * 3 • 9 s " i» i» 2d. $P- » »* 

888 ,12 . 3«price at R3. !3 a <#. per md. 

R a. p. < 

! 23 . o . o 

2 a.—i of Ri ; 2 . 14 . o 

3P • - k of 2a. i_5_;_9 

K3 . 3 . 9==price at 2 a. $p. per md. 


Example 2. Find the cost of 9 articles at £10. ns. 6 d. each. 

£ m ^ d. 

9.0. oncost at £1 each, 
to 

go . o . oncost at ;£ 10 each. 

SOS. $of£l' 4 ■ >° • Of n n IOf . »: 

2J. 1 of lor. 18 . Ota „ „ 2Jy „ 

6 d. J of 2 s. 4 . 6— „ ■, 6 d. „ 

j£95 , j 2 6 *-cost at ^10. 12 j. 6^. each. 

Note 2. Shorter thus : ioj. of £\ ; 2s. (id. — $ of io*. 


Example 3. Find the value of 13^ cwt. at fkj. ioa. 3^. pfcr cwt. 

R. a . p. 

13 . 8 . o~ value at Ri per cwt. 

_ : _ 7 

94 . ~8 . outvalue at ft7 per cwt. r 

8?. i l Of 1C 1 6.12.0 * yy IId. 9) 

2 a. . I of 8 a. 1 . 11 . o — w „ 2 a. „ „ 

37). j^ofatf. _ 3 - 4 A - „ » 3A £ 

R103 . 2 . 4^ •« value at 87. too. $p, per cwt. 

Or thus: 
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Example 4. Find the value of 4*2% things at i6f 2 \d. each. 
£. s, d 

42^ 13 . jX “value at j£i each. 

10s. i of/i. 4 i . 6 . fc -value at 1 of each, 

5 s. J of IOJ. 10 .-13 . 4 — „ „ 5 s. „ 

If. I of $S. 2 . 2 S =* ,, „ If. „ 

JoflJ. 7 . Ij* 3 0 », 2</. „ 

W 4 of zriM I . 9i— „ „ id. „ 

4 of W. I _ _20 s - - „ „ \d „ 

^34 .12 . -- value atr i6f. z\d. each. 
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Find, by Practice, the cost of the following articles : 


l. 

400 at H3. 4 a. each. 

2. 

375 at £2. Sf. each. 

3. 

789 at 1 a. 

4. 

728 at 3,-/. 

5. 

439 at 3p. 

6. 

399 at £4. 4f. 

7. 

S74 at 6 c/. 

8. 

723 at 15f. 

9. 

939 at I id. 

10. 

275 at 4 d. 

11 

475 at 13c/. 6/0. 

12. 

342 a4,2f. 6c/ 

13. 

500 at 7a. 3 p. 

14. 

942 at 75. 3d. 

15. 

700 at [Or*. 4 ip. 

l0 4 

374 at 5 id. 

17. 

321 at Ha. 5/r. 3/». 


230 at .£7. 10J. (>d. 

19. 

366 at &7. 1 1 < 7 . gp. 

20 4 

767 at ^io. 3f. 8/f. 

21. 

839 at R5. 13d. 4 p. 

22. 

339 at 14}. to \d. 

23. 

454, at Ills. 7 a. 10IA 

24. 

900 at j£$o. 1 is. 9$ d. 

25. 

900 at R42. tort, 7ip. 

26. 

5013 at ^55. igf, 1 y % 

27. 

^768 at H19. 9rt. 3 pice. 

28. 

iolo at £ 1 1. iif. 1 i\d m 

29. 

8760 at &*!»,i4rt. 3 pitM 

30 

4596 at us. o$d. 

**}. 

555*1^89* Sty 

32. 

3111 at j£i2. i2f. 3|c/. 

33. 

$odf at RSo. 8rt, &|A 

34, 

10000 at ^7|i7^* 1 lid. 

36. 

3464 *t/R8‘ io*r* Bp . 

38. 

a 7 l *t £& 7| d. Jf* 

37. 

703J atJI29., 1 3/*. 44 A 

V38. 

30 rj at £2. 15f. 7 id 

39, 

87»f at;R 4 (^ 7 rt. s|A >■ 

40 . 

< 

44*3, at ^76. 2*. 4%d 

41 . 

GOCjSj at R12. l?/t. 2,<V 

48 . 

i«hfc at £*°- - r * &if(* 

4 , 3 . 

^S at Ri, i3rt: 4A 4 

"• 44 ; 

8475 at £2. 1 $t, 9dj . f 

45 , 

rfi 6 » 37$ at Hi 0. get, QK 

46 . 

16:875 at £*. i 7 *> *0 



• 

* 

. ') £. A, 10 * 
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COMPOUND PRACTICE. 


100. The method of Compound Practice is illustrated by the 
following Examples. 

* Example i. Find the price of 15 md. 12$ seers at 1 ( 2 . 5 a. $p. 
per md. 


> price of 1 md. 


10 seers' J of 1 md. 

2$ seers | of 10 seers 


R. 

a. 

A 

2 

• 5 • 

3 


• 

Jl 

■1 6 

• 15 • 

9 



5 

34 

• 14 • 

9 


9 • 

3 l 


2 . 

3 ?* 

*35 

. 10 . 

4 \i 


„ „ 10 seers. 
„ „ 2b seers. 


Example 2. Find the cost of 2 tons 3 cwt. 3 qr. 5 lb. at £1 5. 

cost of 1 cwt. 


17 j. per cwt. 

2 tons 3 cwt. *■ 43 cwt. 


I 

*5 


j. 

17 


d 

o 

10 


2 qr. 
1 qr. 
4 lb. 
lib 



. 158 

. 10 

. O 




_ 4 


: 634 

. 0 

. 0 = cost of 40 cwt. 


i 47 

. 11 

0 " i) »»3 cwt. 


681 

. 11 

. 0 ** cost of 43 cwt. 

of 1 cwt. 

! 7 

. 18 

. 6 - „ „ 2 qr. 

of 2 qr. 

! 3 

. 19 

• 3 *" m k 1 9 r - 

of 1 qr. 

1 

11 

• 3 ? "* 11 »* 4 Id- 

of 4 lb. 

T 

2 

911 ** «» »» 1 lh. [5 lh. 



. 2 

. iofg»»cost of 2 tons 3•cwt. 3qr. 


Example 3. Find the value of 25 sacks of dour, each weighing 
3 md. 10 seers, at R5. 8 a. per uiaund. 

« value of 1 md. 


w 

•i 

; . 

R. 

5 

a. 

. 8 

A 

. 0 

• 



3 

10 seersof i md. 

1 

. 8 

■ 6 

. 0 
. 0 


17“ 

. 14 

. 0 
if 


" 25 " 

. 6 

. 0 

• R 446 

• H 

. 0 


41 3 *°,d» 

,, „ ipsen&rs. 




•valve of t$ sacks. 
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EXAMPLES. 105. 

' Find, by Practice, the value of 

1 . 7 md. 15 seers at ft3. 7 a. 8 / 5 . per md. 

2 . 9 md. 17$ seers at ft4- 10a. 8 / 5 . per md. 

- 3 . 27 cwt. 2 qr. 7 lb. at £3. 7 s. bd. per cwt. 

*■* 4 , 41 tons 14 cwt. at £$. 1 7s. bd. per ton. 

i, 5 . 17 tons 15 cwt. 2 qr. 2 \ lb. at £3, 15*. gd. per cwt. 

<1.- 6 tons 3 cwt. 2 qr. 24 lb. at 17/ id. per cwt. 

7 . 2 tons 13 cwt. 3 qr. 7 1 b. at £1. ir. 4 d. per cwt. 

^8. 3 md. 27 seers 8 ch. at Rio. 5*1. Sp. per md. 

9 . 7 md. lS seers 9 ch. at ft 13. 7 a. 5/5. per nid. 

10. S md. 3 seers 12 ch. at 3 a. 4 p. per seer. 

11. 1 md. 17 seers 10 ch. at fa. bp. per seer. 

12. 4 cwt. 3 qr. 14 lb. at £\. 13*. 4^ per ton. 

13 . 7 cwt. 2 qr. 21 lb. at £b per ton. 

14 . 3 tons i7*cwt. 3 qr. 13 lb. 12 oz. at £i. i8r. gd. per cwt. 

15. 3 ind. 37 seers 12 ch. at 7 s. bd. per seer. 

‘ 10. 2 tons 7 cwt. 1 qr. 13 lb. 14 oz. at ftg. 11 a. per qr. 

17 . 7 sacks of flour, each 3 md. 15 seers, at ft7. io*i. per md. 

18 . 24 bales of cotton, each 5 cwt. 2 qr., at i6r. f\d. per cwt. 

19 . 35 chests of tea, each t md. 17 seers 9 ch., at ft8o. 12a. 
per md. 

20. 321 boxes pf coffee, each 1 cwt. 2 qr. 21 lb., at £7. 18r. 
per cwt. 

21. ' Find the total produce of a field of 3 ac. 3 to. 25 po. at 
3 qr. 6 bus. a pk. per acre. 

22 . Find the produce of 2 ac. 2 ro. 88 sq, yd. at 7 cwt. 3 qr. 
44 lb. per acre. 

23 . Find the price of 29 yd. 2 ft. 9 in. of silk at 7 s. ioJ«£ per yd. 

24 . Find the weight of 231 bales of cloth, each weighing 2 cwt. 
aqr. 14 lb. 

* 23 . Find the weight of 329 boxes, each weighing 7 md. 27I seers. 

28 . Find the tax on ^329. 1 5** at is. fid. in the 

27 . Find the tax on R3090. 8^ nt 4$/. in the & 

20 . Find the cost of $ qr. 3 bus. 2 pk. of ogts &£ £2*142. id. . 

perqr. > 
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29 . Find the price of »2 gall. 3 qt, iA pt. of milk at ft3. 
Ha. per gallon. 

30 . Find the value of .’sS ovt. at /21. 5J. yd. per ton. 

3 L Find the value of 257 things, to of which cost ft 3. cja. 

32 . Find, to the nearest pie, the rent of 275'365 big has at 

ft 3 . 7 a. 9/>. per bigha. 

33 . Fmd the value of 1 ton 1 r cwt. 1 qr. 11 lb. at ff »'285 per ton. 

34 . Find the dividend on U514O. t :n. at 14^4. Op> in ihc K. 

36 . If a man’s debts amount to 1437925. 14#.- and he can* pay 
only 3 /r. 4$/*. for each rupee, how much do his creditors get ? 


1 XXX. SQUARE ROOT. 

Mil. A number is called the square root of its square. Thus 
2 is the square root of 4 ; 3 is the square root of 9. 

The square root of a number is indicated by the symbol N / placed 
before it. Thus indicates the sqmr.e loot of 4, that is, 2. 

1 

* 

168 . A number whose square root can be expressed exactly 
either by a whole number or hv a fraction is called a perfect 
square. 

Note. It may be noticed that, no number, integral or decimal, 
which ends with 2, or 3 , or 7, or S, is a perfect square. 

16 ®. When the square root of a whole number which is a 
perfect square does not exceed 20, we obtain it from the multipli¬ 
cation table. Thus from the table wc know that the squate toot 
of 81 is 9 ; of 169 is 13. We have, however, a rule by which we 
can find the square root of any number consisting of more than 
two figures. 

% 

no. Wc observe that the square root of too is 10, of 10,000 
is 100, of i,~oo,ooo is 1,000 and so on Hence it follows that the 
square roots of numbers less than 100 consist of only one figure in 
their integral parts ; of numbers between r00 and 10,000, of two 
figures in their integral parts ; of numbers between 10,000 and 
1,0OOjpoo, of three figures in their integral parts ; and so on. if 
then a point be placed over every second figure in any number be¬ 
ginning whlfthe unit# the number of points will be the same as the 
number of figures in the integral part of the squarc root. Thus the 

• square toot of 3136 consists of two figures in its integral part; the 
square root of i consists of three figures in its integral parts. 



SQUARE ROOT. 


149- 


111 . Now suppose we have to extract the*square root of 2136. 

We first divide the number into periods of 3136 ( 50 

two figures each, by placing dots over every . 25 

second figure beginning with the units.* 10 6 j ‘<5^ 

- 6 . 3 * 

We then find the greatest number (S) whose square is contained 
in tho fiist period ; this is the fijst figure of the root ; then subtract 
its square (25) from the first peiiod and to the remainder (6) bring 
down the second peiiod, thus getting 636 for the new dividend. 
Next, we divide this number omitting the last figure, by twice the 
part of the rort already found (?>., we divide 63 by 10), and annex 
the quotient (0) to the root and also to the trial divisor ( 10); then 
multiply the divisor as it now stands (106) by the figure of the root 
last found. Now, subtracting this product from 636, we have no 
remainder : and we conclude that 56 is the square root of 3136. 

If there he more periods to be brought down, ( *25 

the above operation must be repeated, as in the _ 

annexed example. 22 ) 56 

44 

245 ) *225 

1225 

Here, after two figures in tht root have been obtained, the re¬ 
mainder is 12 ; to this we bring down the third period, thus getting 
1225 as the last dividend. We divide this number, last figure 
omitted, by twice the part of the root already found (i.e , we divide 
122 by 24), getting 5 as the quotient. We then annex 5 to the root 
and also to the trial divisor 24 : etc. 

11 $. In obtaining the second figure of the root by division we 
sometimes get a quotient which is too barge. In such a case we 
find the root-figure by trial, as in the two following examples. 

Here, divid.ng 12 by- 2, the quotient is 6. 
Taking 6 as the required figure we find that 
the product (a 5 x 6 ) is greater than 125. We 
then take 5 which is found to be the required 
root-figure. 

Here, division gives 13 which is obviously 
inadmissible. By trial we find 9 to be the 
required root*figure. * 


* N. A. Kach period consists of the figure .ver which*a dot is placed 
and the figure to its left. Here the first period is 31 and second 36. The 1 
first period may consist of only one figure. * • 


(i) i2§ ( .5 
1 

25 ) Til 
L 2 .? 

(ii) 36I < 19 

* I_ 

29 ) 261 
261 
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178 . When the ttial divisor is greater than the number to be 
divided by it (or when the quotient is i but found too large) we 
set down o in the root, annex o to the divisor, bring down the 
next period, and proceed in the usual way. The two following 
examples are given for illustration. 


(i) 41209(203 

4 _ 

403 ) 1209 
1209 


(ii) 4401604 (2098 

4_ 

409) 4016 
36B< 

4188 ) 33504 
33504 


174. In the process of extracting the square root, a remainder 
is often left, which is greater than the divisor- In the following 
example the second remainder 35 is greater than the divisor 29. 

396oi ( 199 

1 

29 ) 296 
261 

389 ) 35 oi 
3501 


EXAMPLES. 108. 


1 . 

44 . 1 - 

2. 

576. 

3 . 

729. 

4 , 

961. 

B. 

1024. 

6. 

6561. 

7 . 

5625 

8 . 

9216. 

9 . 

27*25. 

10 . 

54756 . 

11 . 

49284. 

13 . 

1822 j- 

13 . 

119025. 

14 . 

193600. 

16 . 

646416. 

18 . 

717409 - 

17 . 

4937284 . 

18 . 

2819041. 

Vie. 

1002001. 

^20. 

1522756, 

at. 

82264900. 

22. 

62504S36. 

23 . 

97535376 . 

24 . 

21224449- 


00 . 3226694416. 20 . 6407522209 37 . 33614468J. 

28 . 360117609604. 20. 295066240000. 80 .. 15241578750190521. 

Si. A certain number of*men spent Ri68t, each spending as 
many rupees as there were men ; how many men were there ? ■ 

32 . Ascertain number of persons agree to subscribe as many 

S ‘es .each as there are subscribers ; the whole subscription being 
33. How many subscribers were there ? 

33 A ga/dener plants an orchard with 5776 trees and arranges 
* them sortbaitbe number of rows of the trees equals the. number 
.. Of trees meacfr row. How'many rows were there ? 
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34. A genera) having 11025 men under .him, arranges them 
into a solid square. Find the number of men in the front. 

36. A general wishing to arrange his men, who were 63510 in 
number, into a solid square, found that there were 6 men over. 
How many men were there in the front ? 

30. Find the least integer which must be subtracted from 4230 
in order to become a perfect square. 

1 

17*1. When a number, which is a perfect square, can be easily 
separated into prime factors, its square root may be found by in¬ 
spection. 

Thus v'Sioo** s/2 2 x 5 s x 3- x3'-“2 x 5 X3 X3-90. 

Example. What is the smallest whole number by which 1260 
must he multiplied in order to become a perfect square ? 

Since 1260*2 c K3^x 5 X7, the number required *5x7“35. 




EXAMPLES. 

107. 



Find, by factors, the square 

root of 




1. 

900. 

2. 1600. 

3. 

324. 

4. 

$76. 

6. 

1296. 

0. 4096. 

7. 

1764. 

8. 

7056. 

9. 

11025.. 

10. 53361. 

1L 

r 

99225. 

12. 

571536 

13. 

27 X 12 X 

14 x 56. 

14. 

182x77x66x39 

• 

18 u 

609 x29c 

ix 165 x 154. 






• 10. Find the smallest whole number by which 450 must be 
multiplied in order to become a perfect square. 


17. Find the-least number by which 2940 must be multiplied 
in order to become a perfect square. 

18. Find the least number by which 968 must be divided in 
order to become a perfect square. 

10. Find the least square number wliichjs divisible by 10, 
by 16 alld by 24. 

20. What must be: the least number of soldiers in a regiment, 
that will allow it to be drawn Up 10, 15 or 25 deep, and also to be 
formed into a solid square ? 

170. To find the square tool of a Decimal Fraction. 

To, find the square root of a decimal fraction we proceed as in 
the case of a whole number. In pointing, the first point must be 
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placed nr supposed to be placed on the units’ figure. In the root 
the decimal point rnukt be placed immediately after the root-figures 
corresponding to the integral part of the number. 

We observe that if any decimal be squared there will be an 
even number of decimal places in the result. Consequently a deci¬ 
mal fraction (in its simplest form) to he a perfect square must have 
an even number of decimal places, and the number of decimal 
places in the root must be one-half of the number in the square. 

If the given decimal is not a perfect square (which is always the, 
case when the decimal in its simplest form contains an odd num¬ 
ber of decimal places) the square root will be a non-terminating 
decimal ; and we can find the square root to any number of 
decimal places we like. 

In finding the square root of a decimal, the number of decimal 
places in it must be made even , by annexing ciphers, if necessary. 


Example i. Find the square roots of 11*9025 and '5625. 

119625(3 45 AfIS. 'cAii ! "re Jim 


9_ 

64 ) 290 
256 

685 ) 3425 

3 J?i 


49 

M5 ) 725 

in 


Example 2. Find the square 
decimals. 


Here, we are to have three 
decimal places in the root ; 
therefore m the given number, 
we make the decimal places 
six . 

Example 3. 
mals, 


root of *045 to three places of 

‘045606 (‘212... A AS. 

* 4 _. 

41 > 50 

4*_ 

422 ) 900 

844 

0 


Find the square root of 3 to two places flf deci* 
5 0606 ( 173.** Ans . 
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EXAMPLES. 108 . 


Find the square root of 


1. 

it'S6. 

2. 

47089. 3 . 

39*0625. 

4 . 82*4464. 

6. 

*0064, 

6. 

•005329. 7 . 

1082*41. 

8. 57744 ° 9 « 

9 . 

•00053361. 

10. 

'00002025. 11. 

236*144689. 

12. '804609. 

13 . 

*000003418801. 

14 . ['002001. 

15 . 938703*06991561. 

I- 

'ind to four places of decimals the square root of 

10. 

761*9. 17 . 

1 7 - 

18 . 237-615. 

10. 5. 

20. 876*535. 

21. 

*1. 22. 

■ 5 . 

23 . 23*1. 

24 . *9. 

25 . 2a 

20. 

•016, 27 . 

■00064.28. 7. 

29 . 66. 

30 . 13. 


177. To Jifut the square toot of a Vulgar Fraction. 

The square root of a vulgar fraction is the square root of its 
numerator divided by the squaie root of its denominator. 


,4 

Y 


Example 1. . f 1 ^ ^ > 

V 25 J25 

Example 2. - \/~ ■=*”=*§ = 1$. 

' v 4 v 1 4 

Example 3. ~ 1 


s f 3 _.LZ-iv 

v ; 4~ 2 


• 86 ... 


If the denominator be not a perfect square it is advantageous 
to make it so by multiplication. 


Example 4. 
Example 5. 



Jf) 2*449... 

V>" "6” ‘ 

*/tO 3"! ^ 22... 


408a.. 

“•5270.*. 


Note. The square root of a fraction can also be found by 
reducing the fiaction to a decimal and then extracting the square 
root of the decimal. 


EXAMPLES. 100. 

Find the square root of 

• t g 

L- .»• ‘sSUiV 3 * 3*13. 4. ioi 4 »*. ,5. . 

0. 27. 7. 28*4- 8- 3’36f« 0. 8027. 10. *071. 

Find to 3 places of decimals the square root of . 

U. b 12. f. 13. £. 14. 


15. 
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10 . *3. 17 . *4l£ 18 . r23 . 

5 

21 . Simplify J( 75 l)* «/ 07 ) + «/(2ff). 



20 . 


SJ ?4 

ai2 


178 . When more than half the number of figures of a square 
root has been obtained by the ordinary method, the remaining 
figures may be obtained by division only. 

1 

Example 1. To find the square root of 189475125. 

Here we find the first three 
figures in the ordinary way. 

To find the remaining two 
figures by division, we take 
twice the part of the root al¬ 
ready found, as the divisor ; 
we bring down one figure to 
the last remainder and divide ; 
then to the new remainder 
bring down the next figure 
and divide The quotient thus 
obtained gives the two remain¬ 
ing figures of the root. 

Note. Of course this process docs not show whether the given 
number is a perfect square or not, but it is very useful in cases 
like the following. 


1*8947/5225(137/65 Ans. 
1 

* 3 ) »9 

69 

267 ) 2047 
1869 

274 >1785 ( 65 
[ 644 
1412 
.1370 
42 


Example 2. Find the square root of 2 to seven places of decimals. 


Here we find 5 figures of 
the root by the ordinary me¬ 
thod and the remaining three 
by division. 


# 2* (1-41421135.... Ans, 
r 

24 ) 100 

?6 _ 

281 ) 400 
281 

2824 ) 11900 

111296 

28282) 60400 

56S64 

28284 ) 38360 ( 135 
*2 828 4 

100760 

84852 

159080 

14142 0 

17660 
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EXAMPLES. 110. 


Find to 6 places of decimals the square root of 


1 . 

5 - 

2. 

‘ 7 - 

3 . 

761*9. 

4 . 

■0003841. 

6 . 

A 

ft* 

6 . 

3 - 

7 . 

■07. 

8. 

■ 

00 

■ 

0. 

7619 . 

10. 


11. 

237*6i 5. 

12. 

[•7. 

13. 

r. 

7 - 

14 . 

23*8369. 

A5- 

000943. 

10. 

10. 


XXXI. CURE ROOT. 

190. A number is called the cube root of its cube. Thus 2 
is the cube root of 8 ; 3 is the cube root of 27. 

The cube root of a number is indicated by the symbol %! placed 
befoie it. Thus 3 V '8 indicates the cube root of 8, i. c , 2. 

A number whose cube voot can be expressed exactly either by a 
whole number or by a fraction is called a perfect cube. 

The cubes of 1, 2, 3, 4, 5 » 7, 8, 9, 

are respectively i, 8, 27, 64, 125, 216, 343, 512, 729. 

[ These results should be committed to memory.] 

184K The method of finding the cube toot of a number is as 
follows : 

Example r. Find the cube root of 13824. 

„ 13824 ( 24 A ns. 

8 

2 a X 300 1200 5824 

2 X 30 X 4 “ 240 1 
4 8 - 16 ; 

1456"“ S824 

We divide the number into periods of 3 figures each, the number 
of dots iadicatmg the number of figures in the cube root. 

We find that 2 is the highest number whose cube is less than 
the first period ; this then is the first figure of the root. We sub¬ 
tract the cube of 2 from the first period and to the remainder 
we bring down the second period. # 

Next, we multiply “Ihe square of 2 (the first figure of the cube 
root) by 300 and set down the product 1200; this is the trial divisor. 
Dividing 1824 by this, the quotient is 4 : this is the second figure 
of the root. Now we multiply the first figure of the cube root by # 
30 and this product by the second figure of the root, and set dqyrn* 
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the result under the trial divisor ; then set down under this the 
square of the second figure of the cube root. Adding these three 
we get 1456 as our divisor. We then multiply this by the second 
figure of the root and subtracting the product from 5824 we find 
that there is no remainder. Therefore we conclude that 24 is the 
cube root of 13824. 

If the c be root contains three or more figures the above pro¬ 
cess mutt be repeated. 

Example 2. Find the cube root of 33076161. 

Process : 33076161 ( 321 Arts. 

27 __.. 


3 s * 300 

3 x 30 x 2 

=a 

0 c 

0 

6076 



_4_ 

5768 



2884 

32* x 300 

32 x 30 X I 

I - 

- j . 

307200 

960 

I 

3081 t)i 



308161 

308161 


Note. Rcmaiks of Ails. 17:^ 173 and 174 with regard to the 
process of extraction of the square root apply equally to the process 
of extraction of the cube root. 


EXAMPLES. 111. 


Find the cube root of 


l. 

* 33 f - 2. 

15625. 

3 . 46656. 

4. 

110592. 

5 . 

117649. 6, 

37334 & 

7 . 2197. 

8 . 

.185193- 

9 . 

704969. 10. 

912673. 

11. 15069223. 

12. 

105823817. 

13 . 

843908625. 

14 . 

873722816. 

15 . 

219365327791. 

10. 

167284151. 

17 . 

731189187729. 

18 . 

10970645048. 

13 . 

93162981941037. 

20, 1371742108367626890260631. 


191 . A decimal fraction (in its simplest form) to be a perfect 
-cube must Ijave 3, 6, 9,... decimal places ; that is, the number of 
decimal places in it must be some multiple of 3. If the number of 
•decimal places be not a multiple of 3, the cube root can be obtained 
to any number of decimal places we like. In extracting the cube 
root of ^decimal, the number of decimal places must be made a 
multiple of 3 by annexing ciphers, if necessary. 
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The cube root of a vulgar fraction is rhe cube root of its numer¬ 
ator divided by the cube root of its denominator. 

EXAMPLES. If* 

Kind the cube root of 


1. 

i 7 ' 576 . 


3 . 

132-651. 

3 . 

’ 495 ° 39 - 

4. 

64481*201. 

5 . 

18-609625. 

0. 

-C 07645373 - 

7 . 

■ 876 -i <»7493 

8. 

00.030301. 

9 . 

(i I m 
-.4 a 

10, 

t/oiuik 

• 

11. 

4927 * | 

li 

75584 ?}. 

13 . 

•637. 


14 . 

1587*96! 

16 

3^45*296. 

10. 

4 ' J rVs- 


17 . 

20fj}. 

18 . 

2 376. 


Kind to t 

hree p 

laces of 

decimals the 

cube root 

of 

10. 

3 " 5 39 

20. 

11. 

21. 24. 

22. 7- 

52. 23 . 

24 . 

■27. 

25 

iV 

20. } 

27 . ’0047. 28 . 


lH’-J. When at least one more than half the numbei of Injures 
in the cube root of a number has been found by the ordinary 
method, the remaining figures of the root nrtay be found by division 
only. 

Note. In this case wo take for the divisor 300 times the 
square of the part of the cube root already obtained and proceed 
exactly as in Ail. 178.' 


EXAMPLES. Id. 

Obtain to 6 places of decimals the cube root of 

1 . S' 539 - 2 - 24. 3 . 7 ' 5 2 ‘ 

4. '002. 6. "003. 0. 18^. 

183. The fourth root of a number is found by taking the 
square root of the square root of the number. 

The sixth root of a number is found by taking the cube root 
of the square root of the number. 

The ninth root of a number is found by taking the cube root 
of the cube root of the number. 


EXAMPLES 114 

Find the fourth root of 
1. 356. 2. 234256, 


4. *575-3961. 


3 . 16796(6. 
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Find the sixth root of 
ft. 531441* 6. 308915776. *!. 24794911296. 

Find the ninth root of 

8. 262144. 8. I953» 2 5- 10. 3000. 

XXXII. MEASUREMENT OF AREA. 

184. In Arithmetic we consider the areas of rectangles only. 

Example. The floor, the ceiling and each wall of an ordinary 
room ; a sheet of paper ;jeach side of an ordinary box or brick ; 
all these are rectangular surfaces. 

The length and breadth of a rectangle are called its dimensions. 

185. The unit of area is a square whose side is the unit of 
length. 

Area or Surface is measured by the number of units of aitea 
which it contains ; just as a length is measured by the number of 
units of length which it contains. 

180. Ta fifui the urea of a rectangle. 


Let A BCD be a rectangle, of 
which the length AB is 1 yd. 2 ft, 
and the breadth AD is 3 ft. Then, 
if the unit of length be a foot, the 
measure of AB is 5 and of AD is 3. 


Divide AB apd AD into 5 and 3 equal parts respectively, and 
through the points of division* draw lines parallel to AD t A 3 
respectively. Then the rectangle ABCD is divided into s* $equal 
squares, the side of each of which is a foot in length. 

Now, each of these squares is the unit of area ; therefore the 
measure of the area ABCD (which is the same as the number of 
these squares) is 5X3 or 15. 

Area of ABCD**t$ sq ft. * 

And generally, in any rectangle 

measure of area ** measure of length x measure of breadth ; 
or, more briefly, 

* area » length x breadth. 

•Whence, 

length - area-f breadth $ 

-breadth - area 4*length. 
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Note. A square foot is a square whose side is a foot. Note 
the difference between *‘3 square feet” and “3 feet square.” 
Three square feet denotes an area 3 tirrfes as large as a squat? 
foot; three feet square denotes the area of a square whose side is 
3 feet. 


Example 1. .Find the area of the floor of a room to ft. 6 in. 
long and 6 ft. 4 in. broad. 

Length of room =■ 10 It ft. ; 

breadth „ „ ft. ; 

area „ „ =• 10} x 6$ sq. ft. 

=*5/ x 'a* S( F ft- 
-L§* sq. ft. 

«66 sq. ft. 72 sq. in. 


Example 2. A rectangular court, 34 yards long and 16 yards 
broad, has within it a path of uniform breadth of 2 yards running 
round it ; find the area of the path. 

Area of court“24X 16 sq. yd. 

-384 sq. yd. 

The path takes off (2 + 2) yd. from the length 
and (2+2) yd. from the breadth ; 

length of inner court «■ 20 yd., 

and breadth . — 12 yd. ; 

area . — 20 x 12 sq. yd. 

— 240 sq. yd. 

area of path “(384 - 240) sq. yd. 



length of 


14 4 sq. yd. 


ength of the path 


•“(24x 2 + 12x2) yd. 
**^2 yd. j 

the area of the path *» 73 x 2 sq. yd. 


*» 144 sq. yd. 



Example 3. Find the breadth of a courtyard 41 sq. ft 80 sq in. 
,1ft area, and 7 ft. 4 in. in length. 
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Area*-(41 4 - ^) *q ft 
“4«S sq fl ; 
length m 7^ ft 

breadth « 41 '' fi. = j74 x * ft — 5 3 ft. 
7 i 9 ^ 3 

«■ 5 ft B in. 


Example 4 How manv paving atones, each : ft. 3 in long 
and 17 in. wide, will cover the courtya-d in F. t 3 ? 

* Aiea of court ==413 sq ft ; 

atea ot a stone *2fx fl sq. ft sq ft , 

.*. number of stones rqd x ^ *11, 

> 9 34 

* 

Examples Find the co>t of matting the room in ft i,at 
3 annas per sq ft. 

The cost may be found b\ Practice 01 by Compound Multi¬ 
plication 

EXAMPLES 115. 

■ % 

Find the area of the rectangles having the following dimen¬ 
sions 

L 15 ft by 12 ft. a. 20 ft. by 16 ft, 

3 . 13 ft. 6 in. by ft ft. 8 in, ft $ ft. 10 in. by 6 ft. 7 in. * 

A. to ft. >n. by 7 ft 4$ in. 69 yd. 3 ft. by 7 yd. 1 ft 

Find the breadth of a rood) whose x 

area» 363 sq. ft, and lefigth *» 33 ft 
.%. area^6 sq. ft. 60 sq. in., find length-?>& 7ill. 

* fit 4 ft- t to. 36 po» and t jft. 

10 , area *-94 sq yd 3 ft. 84 in, and lengths£2 yrf* v ft, 8 in. 

, J.X. Find the a*sa of a square, field 14 g in, 

f ire area of a square rbofe 4^3 in. 

mahy paving stones* qac| Wh. 

tve a square coimymjj whfttfeMtkffWk r 

tumy pieces of carper* i 

fipor of a tooifi Ay it*. f t 'Wjm * # " 

*w cdqi ofwrptofo# iPmwf !• & * 
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* 10 Find the cost of polishing a marble slab, 3 ft. 3 in, by z ft. 

6 in., at id. por sq. in. - 

17 . A room, 20 ft. long, 16 ft. broad, has a stained border all 
roundit 2 ft. wide ; what is the area of the stained part ? 

L8. A rectangular piece of ground is 88 yards long and contains 
anfacre ; it consists of a walk 6 ft. wide surrounding a grass-plot : 
find the area of the w^lk. 

'VTe. How many stone slabs, 3 ft. long, i ft, wide, are requisite 
for paving a path which encloses a rectangular garden half aK'naild' 
longed quarter of a mile wide, the p>th hejng 6 ft. wjde? , ■'* : 

/ pO. A gravel-path 5 ft. wide runs ^jj^t'aFregtanVular' garden, 

*100 yd. by 75 yd. ; find the cost of making it at 4a. 6/£ per sq. yd. 

• y _ ^ 1 

X* 21 . How many, sq yards of mating willjae wanted to cover 
a room 31 ft. 6 in.' by 22 ffc 6 in. ? ^-Wliat will be the cost at 
Ad. flersq. yd. ? . ' - 

A ftaTif 1200 stones, eaph-zlfeet square, will pave court,- find 
area of the court. V' 

23 . J!he tSist bf varnishing the flopir-of a rootlt, 24 ft. long, at 
is. 6gTper sq. yd,, is £5 ; find the breadth of the room. 

24 . A garden roller is 3 ft. 3 in. wide, and itsacircpttiference is 
6 ft. 9 in. ; how many sq. ft. of ground does it pass over in one 1 
complete revolution ? 

25. A sheet of paper is 20 in. long- and 18 in. wide ; by bow. 
much must the width be narrowed to leave & surface of 2 ^ sq. ft . ? " 

1,46. What length must be cut off apldnkwhich is $£ini. broad, 
thalrttfe area may be a sq. foot ? 1 f > 

' V* 27 . A factory has too self which severally 

8 panes, each 9 in.-by 6< iii.- 4 gjaM |^a^ idh»a!fador.- severp^r-cdsii^n 
10 panes, each' 2 ft-gtds^ng tbwwJierMt : 
toannas per sq. ft' >.'• .. ' / V ’ V" ' " 

tt/ jVhatmust be;the&leng^;'^'^|iice of 
that can be exchanged-'for a piece -aRlfe same 

each w*y ? v q 

*\7 2ft. rind the ar$a of the square which has thi Sift&n |Mnetmr 
« 3 ^ectangle whose length fthuf^^nA la, 3 

\JpO r Hqwmanyt£cb*fy6and 
are requisitefbr jKudngra dattuftCtifeich encloses a yeceau^wtxmrfc. 
s 4577 yd. Ip^g and; 4193 yd w»dp, the cloister being wide t 

iff* 9 l. . A roome^trteiwntiiigf 43 ft,. Ad. by Sift. ft in. with 

walls 2 ft, 3 m* thick is surrounded M a vorjmdah ro ft.* itu wdo. 
Futd th* r co»t ,4fa)gfgmf u tfd* veraftdaVwftb Niles measuring 4ft 
by 3 id, ft ptes<aadh. * j 1 f 

* C, A H 
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187. Example 1. Find the length of the side of a square 
which contains 91 sq. ft. 121 sq. in. 

Area—91 sq. ft. 121 sq. in.*>13225 sq. in.; 

length of side-* ^13225 in. —115 in. 

—9 ft. 7 in. 

Example 2.' Find the diagonal of a rectangular field, 16 yd. 
long and 12 yd. wide. • 

By Euclid I.’ 47, 

the diagonal- ^i6 z +t2* yd. — ^256+144 yd. 

— zs/400 yd. — 20 yd. 

Example 3. The area of a room which is twice as long as it 
is broad is 26 sq. yd. 8 sq. ft. ; how long is it ? 

The room can be divided into two equal squares whose side is 
equal to the breadth of the room. 

Area of each square —13 sq. yd. 4 sq. ft. 

— 121 sq. ft. ; 

side of dach square * ^121 ft. —11 ft. ; 
breadth of room -11 ft. — 3 yd. 2 ft.; 
length of room — 7 yd. 1 ft. 

EXAMPLES. 116. 

' 1. The area of a square field is 10 acres ; find the length of 
its side. 

f 2. The area of a square room is 502 sq. ft. 73 sq, in. 5 find the 

length of each side. 

■ 

' 8. How many yards of fencing are required to enclose a square 
garden containing 4 10. 1 po. 29 yd. 6{ ft. ? 

4, A rectangular field is 40 yards long and 30 yard 3 < broad ; 

. find the distance from comer to corner. 

7 5 . What is the length of the diagonat of a square whose side 

fe 4 yards ? 

4. The area of a square is 900 sq. ft.; what is, the length of 
’ itsdjagoh$l ? 

, 7, fifthe floor of a room .is 162 sq. ft..; its length is 

twice itf feteadth : find iis length. 

8 . die length of a. rectangular field. Which is 3 , times as 
tong as lisa broad and which contains 768 sq* yd,• . , 





CARPETING AND PAPERING 

V 9 . A room is half as long again as it is broad and its area is 
69’36 sq. yd. ; find its perimeter. 

J / xb. The sides of two scares contain 77 yd. t ft. 6 in. and 7 yd. 

ft. 4 in. respectively ; fin < the side of a square whose area is 
equal to the sum of the am.'is of the two squares. 

189. Carpeting the floor and papering the wails of 
a room. • 

Example 1. Find the length of carpet 2J ft. wide, required for 
a room 28 ft. long, 20 ft. broad. 

The carpet which will cover the floor of a room has the same 
area as the floor. 

Area of floor— 28x20 sq. ft. ; 

• , c . j 28x20, 28x20x3. 

.. length of carpet reqd.—- ft. —---- ft. 

— 240 ft. —80 yd. 

Example 2. Find the area of the four walls of a rectangular 
room 20 ft. long, 15 ft. broad and 10 ft. high. 

The area of the four walls of a rectangular room is obtained 
by multiplying the circuit (/. e., twice the sum of length and breadth) 
of the room by the height of the room. 

The circuit —(20 +15) x 2 ft.—70 ft. ; 
the area of walls —70 x io sq. ft — 700 sq. ft. 

To find the length of paper required to cover the walls, proceed 
as in the preceding example. 

Vote. In estimating the length of paper required, deductions 
for doors, windows and fireplaces must be made. 

N. B. -The cost of carpet or paper may be found by Practice or by 
Compound Multiplication. . - 

t *» 

EXAMPLES. Ill 

a 

Find the length of carpet required for rooms having the follow* 
ing dimensions : 

'l. Room, 2$ ft. long, 18 ft. broad ; carpet, 2 it. 6 in. wide. 

2. Room, 20 ft. long, 12 ft. 6 in. broad ; carpet, 27 Al wide. 

8. Room, 3of ft. long, 2o& ft. broad ;.carpet, 42 in. wide.* 

. Find the expense of carpeting a room, • * 

4. iff ft. by 10 ft., with carpet 3 ft. f wide, at Rsn.8». a yard. 
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5 . 30 ft. 9 in. by 25 ft., with carpet 30 in. wide, at 4 s. 6d. 
a yard. 

Find the area of the walls of the following rectangular rooms : 

0 . Length 20 ft., breadth 16 ft., height 9 ft. 

7 . Length 15 ft. 6 in., breadth 12 ft., height 9 ft. 

8. Length 21 ft. 7 in., breadth t6 ft. 5 in., height 3^ yd. 

Find the length of wall paper required for the following rooms : 

9. 25 ft. long, 20 ft. w ide, 12 ft. high ; paper 15 in. wide. 

10. 14 ft. long, 10 ft, wide, 7 ft, high ; paper 14 in. wide. 

11. 27 ft. long, tB ft. wide, .ip ft. high ; with paper 16 in. wide, 

allowing for 2 doors each 7 ft. by 4 ft. 

12. 28 ft. long, 20 ft. broa&'gj ft. high ; with paper 20 in. wide, 
allowing for a door 6 ft. by 3# ft. and a window 3 ft. by ft. 

Find the expense of papeiing rooms whose dimensions aie •: 

13 . Length 2( ft., breadth iO ft., height 10 ft. ; with paper 
l6 !»•. wide, at 4 a. a yard. : 

14 . Length 50 ft., breadth 35 ft., height 15 ft.; with paper 
wide, at 6 d a yard. . 

^^T. 5 . Length 18 ft., breadth 16 ft., height 9 ft.; with paper 15 in. 
wide, at gd. a yard, allowing for j doors each 6 ft. by 3^ ft., 2 
windows 4 ft. by 2* ft., and a fireplace 6 ft. by 4 ft. 6 in. 


10 . How many yards will remain out of 300 yards of matting 
2 ft. 6 in. wide, after covering two floors, each 25 ft. 6 in. by 21 ft ? 

fy* 17 . A square room whose floor measures, 56 sq. yd, 2 sq. ft. 
36 sq. in, is to ft. 4 in. highr; find the expense Of whitewashing its 
ceiling and walls at zp. per sq. yd. 3 h;, 

) jj.8. The cost of covering the floor of a rodip, 12$ 8f yd., 

, with carpet 2 fcft. wide, is ,£30. 14. 7$ y flhd the price- \bf carpet 

p*y ard - , : • •: 


“ 30 . The cost of Carpeting a room : ibf ft JOIW J2 f ft, 
broad, with carpet at 6s. per yard, is £14, %&:; •Mohlftl' width of 
thecarpet; \u r - '*'■ - 

a postage stamp be j of an* and -i o^arj ihch 

broach what will be the,cost of covering the of $ybomwhich 
is i&.Ui l ohg, t2 ft. wide and 9 ft- high, with j^^e atanops, 6 pies 

* each ? 

- V A$2. What frill be the cost of papering broom, 24 ft. long by 
'• att ft. broad and 8 ft high, yhich nit* a door*.' each 7 ft* by 4 ft., 

* I - V '1 "V-w _ - * \ • , *' 11 1 , v . t - 11 1 
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with paper 2 ft. wide, at R4 a piece ; the cost of putting it on 
being 4 a. per piece, ancl each piece being 4 yards long ? 

<A/" 23 . The matting of a room, 3 times as long as broad, at 4 
annas per sq. ft. cost R75 ; and the painting of the walls at 2 annas * 
per sq. yd. ctost R6, 6 a. 2$/. ; what is the height of the room ? 

/V" 84 . Find the expense of lining a cistern 10 ft. long, 8 ft. broad 
and 3 ft. deep, with lead at Rio per cwt., which weighs 5 lb. 
per sq. ft. . 

Find the cost of papering a room, 18 ft. long, 12 ft. broad 
ancl 10 ft. high, with paper 32 in. wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft., 3 windows each 4 ft. by 3 ft. and a panel¬ 
ling 2 ft. high round the floor. 

yr 26 . A box with a lid is to be made of plank, one inch thick ; 
'the external dimensions are to be 18 in., 12 in., and 9 in. : how 
many sq. ft. of plank will be required ? ‘ 

.’V 87 . The length of a room is 32 ji ft. The cost of papering 
the^ walls at Ri. 14^. per sq. yd. is K308. 2 a. : and the cost of car¬ 
peting the floor at R2. 4 a. per sq. yd. is RT50. 5*1, Find the height 
and width of the room. 

yp 89 . Find the cost of whitewashing the ceiling and the inner 
and outer sides of the walls of a room, 20 ft. long, 12 ft. wide and 
15 ft. high, at 1 pie per sq. ft. ; the walls being ft. thick and 3 ft. 
higher at the outside. 
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169 . If we have tofind the area of a rectangular piece of land 
say* 14 bi. 3 cot. by 9 bi. 2 cot., we might proceed thus ; 

Area«*M&* 9 rV bi*, (superficial) **12 8$ bi.-128 bi. 15 cot. 
4 eh. <6 ga. 

But such examples avCusoally worked by the following rule : 
Bifrha mtiHipiied by 4 ^« gives iigka, .. . 
Sigh* p >, cotiak. > 

, Cottak . „ ,, cottah » rffyool. ' 

Tweniy dkooU makis a iotta%. '. 


;jr' 


0 The truth of the rule will appear frpmtife following coasidera 
tions: . 

1 hi x i bi. * t bi. (superficial),! 

i bi., x \ cot. "ixT>ybi, cot. (superficial);} 

I cot/; x 1 cot.dhool. '■ 
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By this method the above example will be worked thus : 

We multiply all the bi. cot. 

terms of the ist line 14 . 3 

(beginning with the 9. 2 

lowest) by all the terms ,27 . “ 7. -(14 bi. 3 cot.)*9 bi. 

of the 2nd line (begin- , . g . 6 =-(14 bi. 3 cot.) x 2 cot. 

Bing with the highest). 75^7 =(14 bi. 3 cot.) x (9 bi. 2 cot.) 

A^fca^iaS bi. 15 cot. 6 dhools 
= 128 bi. 15^5 cot. 

— 12S bi. 15 cot. 4 ch. 16 ga. 

EXAMPLES. 118. 

Find the area of the following rectangular fields : 


L 

4 bi. by 3 bi. 

2 . 

10 bi. 10 cot, by 5 bi. 

3. 

12 bi. 15 cot. by 8 bi. 10 cot. 



4. 

14 bi. 8 cot. by 14 bi 8 cot. 



5. 

24 bi. 8 cot. by 14 bi. 13 cot. 



6 . 

57 bi. 5 cot. by 42 bi. 8 cot. 



7. 

99 bi. 19 cot. by 49 bi. 19 cot. 



8 . 

115 bi. 14 cot. by 105 bi. 7 cot. 



9. 

bi. by 3J bi. 

10 . 

I of bi. by 15 cot. 

11 . 

252 cubits by 164 cubits. 

12 . 

408 cubits by 308 cubits 


XXXIII. MEASUREMENT OF SOLIDITY. 

190. In Arithmetic we consider the volumes of rectangular 
Bolida only. 

Example . A rectangular box, a brick, are rectangular solids. 

The length, breadth and thickness (or height or depth) of a 
rectangular solid are called its dimenaions. 

191. The liuit of volume is a cube each of whose edges is 
the unit of length. 

Volume or cubic content is measured by the number <$f 
units of volume which it contains. 


199 . To find ike volume of a rectangular solid or rectangular 
4 parallelepiped ,i 
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Let the annexed 
figure represent a rect¬ 
angular parallelepiped, 
of which the length 
AB is 4 ft., breadth BC 
is 3 ft. and thickness 
At) is 2 ft. Divide AB 
^^respectively into 
4, 3 and 2 equal parts, 
and through the points 
of division draw planes 
parallel to ' the sides. 

Then the solid will be 
divided into a number of equal blocks, each of whic h is a cu hicJcot ; 
and since there are two layers, in each of which there are 4X3 
blocks, we see that there are 4x3x2 blocks* 1 altogether, and the 
solid therefore contains 4x3x2 cubic feet. 

The volume of the solid—4x 3X 2 cu. ft. 

And generally, in any rectangular solid, 

The measure of volume —measure of length x measure of breadth 

x measure of thickness. 

Or, more briefly, 

Volume —length x breadth x thickness. 

Whence, thickness —volume—(length x breadth) : etc. 

Example 1. Find the cubic content of a rectangular block'of 
marble whose dimensions are 3 ft. 2 in., 2 ft. 3 in. and 1 ft. 6 in. 

Volume —3JX 2J x cu. ft.** 10}$ cu. ft. 




S 

/ 




y 



— 

/ 





• 

• 
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Example 2. How many bricks will be required to build a wall 
20 ft. long, 10 ft. high and 2 ft. thick ; each brick with its share 
of the mortar being 6 in. long, 3 in. wide-and 2 in. deep ? 

.. , ., . , volume of the wall 20x 10X2 

Number of bricks ■ ■ — -,-r-v- —;—, - . «19200. 

volume of each brick ^ x f x J 


Example 3. A rectangular cistern is 6 ft. long and 4 ft. broad ; 
what is the depth of water in it, when it contains 72 cubic feet of 
water ? 


Depth 


volume o£water f f 

area of the base“*6 x 4 *** ^ 


Example 4. A box with a lid is to be madc t of half-an*inch 
•lank ; its internal dimensions are to be 20 in., ‘1 5 in. and 9 in* 
*ow many cu. in. of wood will be required ? 1 
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The external demensions of the box are ii* in., 16 in. and 
io in. ; its external volume = 21 x 16 x 10 cu. in. —3360 cu- in.; 
and its internal volume = 20X 15 xgcu. in. =-2700 cu. in. Volume 
of wood required for the box=*(336o-27co) cu. in *660 cu. in. 

We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank. 

EXAMPLES. 110. 

Find the cubic contents of the rectangular solids having the 
following dimensions: 

I. 10 ft., 8 ft., 5 ft. 2. 7& ft., Si ft., 4?, ft. 

3 . 3 yd" 7 ft., 30 in. 4. 5 ft 10 in., 3 ft., 6 in 

6 . 7 yd. 2 ft. 9 in., 6 yd. 1 ft. 3 in., 10 ft. 10 in. 

6. Find the cubic content of a cube whose edge is 3$ ft. 

7 . How many pounds of water will fill a cistern 2 yd. long, 
3 ft. broad and 9 in. deep, having given that a cu. ft. of water 
weighs 1000 oz. ? » 

8. How many bricks, each 9 in. by 6 in. by 4 in., are required 
for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, leaving in it 
a doorway 6 ft. by 4 ft. ? 

9 . How many times can a bucket, holding 2 cu. ft. of water, 
be filled from a tank 30 ft. long, 25 ft. wide and 10 ft. deep ? 

10 . In what time will a cistern 16 ft. by 12 ft. by 10 ft., be 
filled by a pipe which discharges 40 cu. ft. of water per minute ? 

II . How many sheets, each 4 ft. lon^f, 2 ft. broad and £ of an 
inch thick, can be made from 4 cu. ft. of iron ? 

12 . Find the total weight of 27 sheets of copper, each 6 ft. 
long, 4 ft. broad and £ an inch thick, a cubic foot of copper weigh¬ 
ing 2 cwt. 

13 . How many times can a pint-bottle be filled from a cistern 

138*637 in- by 70 in. by 10 in,, having given that a gallon contains 
277*274 cubic inches ? L 

14 A cu. inch of gold is hammered into a plate 6 in. square ; 
find the thickness of the plate as the decimal of an inch. 

15 . Water is flowing into a reservoir which is 5 ft. square j 
ho# mandrill, ft. of water will have flown in when the depth of 
water is 3$ ft. ? 

• * * 

18 . A cistern, 12 ft. long and 8 ft. 6 in. broad, contains water ; 
how mafty cu. ft of water must be drawn off to make the surface 
asink half att inch ? 
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17 . A room, 40 ft. lofc in. by 25 ft. 8 in., accommodates 100 
persons ; what must be the height of the room if each person has 

I758at5i cw - ft a ir ? 

18 . What length must he cut off a rectangular marble slab, 
i J ft. broad and S in. thick, in order that it may contain 2 cu. ft. ? 

■ 10 . Find the cost of digging a canal 1 mile long, 6 ft. wide 
and 5 ft. deep, at 4 annas per cu. yd- 

20. A lake, whose area *is 30 acres, is covered with ice 6 
inches thick ; find the weight of the ice in tons, if a cubic foot of 
ice weigh 900 6z. avoir. 

21 There are 1530 cu. ft. of air in a room 9 ft. high ; find the 
co<=t of carpeting it at Ki per sq. ft. 

22 . A square room, 10 ft. high, contains 4000 cu. ft. of air ; 
how many \ards of paper, 2 ft. wide, will be required for cover¬ 
ing its walls r 

23 . A solid slack, 41 ft 8 in. by 16 ft. Bin. by 14 ft, 7 in., 
contains 125000 bricks, each. io in. long and 3^ in. thick ; find the 
width of each brick. 

24 . A piece of ground is 100 yd. long and 75 yd. wide. To 
■what uniform depth must it be excavated that the earth taken out 
may form an embankment of 2 5000 cubic yards, supposing the 
earth to be increased one-ninth in volume by removal? 

25 . A box (with cover) is made of an-inch-and a-half plank ; 
its external dimensions aie 4 ft., 3 ft. 6 in. and 2 ft. 3 in. : find the 
weight of the box, supposing a cu. ft. of the wood to weigh 36 lb. 

26 . The roof of a verandah is supported by 16 teak beams, 
each 9 ft. long, 3 in. broad and 5 in. deep. If the weight of a 
cubic inch of teak is of that of a cubic inch of water, and if a 
cubic foot of water weighs 1000 oz., find the weight in lbs. of the 
timber in the verandah. 

27 . A crow wishing to quench its thirst came to a vessel which 
contained 23 cu. in. of water. The crow being unable to reach the 
water, picked up several small stones, each three quarters of a 
cubic inch in size, and let them drop into the vessel until the water 
came to the top of the vessel. If the size of the vessel was such 
that it would exactly hold 73 cubic inches of water, find the num* 
ber of stones dropped in by the crow. 

28 . The top of a tank is a rectangle whose sides are 15 ft. and 
9 ft. it is of the same horizontal section throughout* ks depth. 
What must be its depth in order that it may contain 12960 gallons 
of water,*one gallon containing 277 274 cubic inches ? 

29. A moat is to be dug all round a rectangular fort, 300 yd. 
long and i§o yd. broad ; it is to have vertical sides and to be 27 ft. • 
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wide and loft, deep throughout. Find the cost of digging it at 
4 annas per cubic yard. 

30 . A room, 21 ft. long by 134 ft. wide, is surrounded by walls 
14 ft, thick and 14 ft. high. There are two doors each 44 ft. by 
6 ft., and one window 3 ft. by 44 ft. Find (i) the cost of building 
the walls at the rate of K5. i a. per cubic yard, and (ii) the number 
of bricks, each measuring 9 in. by 4 in. by 2^ in., required for the 
work. 


XXXIV. DUODECIMALS. 

193. Duodecimals or Cross Multiplication is a method 
(similar to that of Art. 189) of finding areas and volumes, made 
use of by painters, bricklayers, etc., in measuring work. 

In duodecimals, the successive linear units are named and 
counted as follows : 

1 foot*• 12 primes ; i prime = 12 seconds ; 1 second** 12 thirds ; etc. 

Rote. A prime *» an inch. A second is oftenfcalled a part. 

The successive superficial and solid units are named and counted 
exactly in the same way as the linear units : Thus, 

1 superficial foot* 3 12 superficialp.-imes : 1 supl. prime"*12 supl. 
seconds ; etc. 

1 solid foot —12 solid primes; 1 solid prime **12 solid seconds ; etc. 

Primes, seconds, thirds, etc., are indicated by the accent (/j), 

( " ), ( ), etc., respectively. 

The whole of the above statement may be briefly put thus : 

1 linear foot \ 

1 square foot !■ «I2'»I44"*»i728" , **20736 if =etc. 

1 cubic foot J 

194. We can easily convert quantities expressed in duodecimals 
to those expressed in feet and inches, and conversely ; remembering 
that in linear measure the inch is the same as the prime t in square 
measure, as the second , and in cubic measure, as the third. 

Example 1. 2 ft. 3' . 4"=2 ft. 3 'i\r“ 2 ft. 3J in. 

Example 2. 3 sq. ft. 2' . 4" . 3'" ■■ 3 sq. ft. 28"^ ** 3 sq. ft. ■ 

# 284 in. 

Example 3. 7 cu. ft. r . 2" . 5'" . 6 lv «7 cu. ft. 173'"^ 

*»7 cu. ft. i734«m. 

Conversely*, 

Example 4# 4 yd- 3 ft, in. - 1 5 ft. 2^—15 ft. 2' . 4". 
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Example 5. 2 sq. ft. 193 in.— 2 sq.ft. I9"f=2 sq. ft. 1'. 7" . 8"'. 
Example 6. 11 cu. ft. iooo£ in.*»M cu. ft. iooo"'£ 

= 11 cu. ft. S3" . 4"'i “■n cu. ft- 6'. 11" . 4'" . 3 i,r . 

* 

EXAMPLES. 120 . 

Express in yards, feet and inches : 


1 . 

12 ft. 7' ■ 5 ". 

* 2 . 

20 ft. 8' . 3" . 9'". 

3 . 

13 sq. ft. 9' . 3". 

4 . 

22 sq. ft. 3' . 4" . 8"'. 

5 . 

40 sq. ft. 1' . 0" . 3"'. 

6. 

2 sq. ft. 2' . 2" . 2'" . 2 iT . 

7 . 

30 cu. ft. 3' . 4". 

8. 

74 cu. ft. 7'. 3" . 4'". 

9 . 

10 cu. ft. 2'. 1" . o'" . 4, i¥ . 

10. 

3 cu. ft. 3' . 3" . 3'" . 3 1 * . 3 T . 


Express in duodecimals : 



11. 

2 yd. 2 ft. 7 in. 

12. 

11 yd. 1 ft. 7I in. 

13 . 

8 ft. 11 $ in. 

14 . 

10 ft. 9 1 in. 

15 . 

6 sq. yd. 2 ft. 7 s A in. 

16 . 

7 sq. yd. 7 ft. 6o3 in. 

17 . 

2 cu. yd. 8 ft. 150I in. 

18 . 

1 cu. yd. 1 ft. 240$ in. 


195 . The following statements can be proved as in Art. iS9. 


Feet into 



11 

>1 


if 

>» 


Primes 

it 


» 

*1 


Seconds 

71 


ti 

77 

Also 



(Supl.) feet into 

» 

11 

)» 

17 

primes 

It 

u 


H 


Example 1. Find 


primes 

give 

(supl.) 

seconds 

it 

11 

thirds 

11 

71 

primes 

ii 

V 

second* 

1 . 

If 

seconds 

71 

If 

thirds 

tt 

»l 

primes 

give 

(solid) 

seconds 

97 

77 

primes 

11 

It 

seconds 

71 

V 


area of a rectangle 


primes ; 
seconds ; 
thirds; etc. 

seconds ; 
thirds ; etc. 

fourths ; 
fifths ; etc. 

primes ; 
seconds ; etc. 

seconds ; 
thirds ; etc. 

ft. 8 in. by 6 ft. 7 in. 


We multiply all the terms 
of tne multiplicand (commenc¬ 
ing with the lowest) by all the 
terms of the multiplier (com* 
mencingnvith the highest). * 

Area-50 sq, ft. 5'. 8 1 


ft. 

7 • 8 

6 . 7 _ • 

46 . o -(7 ft. 8')x6 ft. 

4 . 5 . 8-(7 ft. 8') x 7'. 

50 . 5 . 8—(7 ft*. 8') x (6 ft. 7'). 

50 sq, ft. 68"—50 sq. ft. 68 in. 
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Example 2. Find the capacity of a cubical vessel whose edge 
is 2 ft. 3 in. 

ft. ' 

* ■ o 

2 -* 3 _ 

4.6 = (2 ft. 3') x 2 ft. 

.__.6_._9 = (2 ft. 3';x3'. 

3 T o ’’ 9 = (2 ft. 3')^<(2 ft. 3'J. 

2-3 

ro . 1 . 6 — (5 sq. ft. o' . 9") X2 ft. 

1 .32 j = (5 sq. ft. o' . 9") x 3'. 

11.4.8 3 = (5 sq. ft. o' . 9")x(2 ft. 5'J. 

Capacity «* 11 cu. ft. 4'. S" . 3'"“ii cu. ft. 675'"** 11 cu. ft. 

675 in. 

EXAMPLES 181 . 


Find by Cross Multiplication the areas of the following 
rectangles : 


1. 

3 

ft, 4 in. 

by 2 ft. 

3 in. 

2. 

8 ft. 9 

in. 

by 7 

ft. 

8 

in. 

3 . 

12 

ft. 9 in. 

by 10 ft. 

5 in. 

4 . 

16 ft. 11 

in. 

by 12 

ft. 

10 

in. 

5 . 

20 

ft. in. 

by 15 ft. 

4 in. 

6. 

40 ft. 6 

in. 

by 3 

ft. 

2i 

in. 

7 . 

*3 

ft. 8§ in. 

by 7 ft 

2 \ «n. 

8. 

12 ft. 9! 

in. 

by 10 

ft. 

0 3 

in. 

9 . 

24 

ft. 6£ in. 

by 9 ft. 

in 

OH ,r1. 

10. 

120 ft. 3 1 

ill. 

by 20 

ft. 

5 & 

in. 


Find 

the volumes of the following rectangular solids : 





11. 

4 ft- 7 

in. by 

3 ft* 9 

in. Tby 

2 ft. 3 

in. 






12. 

6 ft. 8 

in. bv 
* 

5 ft- 7 

in. by 

3 ft* 5 

in. 






13 . 

10 ft. 8f 

in. by 

9 ft. 6 

in. by 

8 ft. 7 

in. 






14 . 

12 ft. 3?. 

in, by 

7 ft- 4 i 

in. by 

5 ft. 2$ 

in, 






15 . 

20 ft. 7§ 

in, by ! 

5 ft* 

in. by 

10 ft. 2$ 

in. 






N. B. For additional examples, see the two preceding sections. 


XXXV. PROBLEMS AND THE UNITARY METHOD. 

196 . When value, weight or length, etc,, oF any number 
of units is given, we can, by Compound Division, obtain the value, 
weight or length, etc, of one of the units. And when the value, 
weight or length, etc., of one unit is given, we can, by Compound 
Multiplication, obtain the value, weight or length, etc , of any 
number of units of the saYnf kind. 
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The solution by the application of the two above principles is 
called the Unitary Method or the Method of Seduction 
to the Unit, The method will be fully explained hv the follow¬ 
ing examples. 

KIT. Example t. If 9 at tides cost R3O, what is the cost of 
1 article ? 

The cost of 9 articles = 1^36. 

.1 article 

“R4. A ns. 

Example 2. If 1 lb. of lea costs 2s , 6rf. } what will 8 lb. cost ? 

The cost of 1 lb —?.s 6 tl., 

.8 ... -(if. 6<£; x 8 

Ans. 

EXAMPLES. 1S£ 

1 . If 7 articles cost R2. 1 oa. t what is the cost of 1 article ? 

2. If 12 niaunds of wheat cost R30, what will i maund co.-t ? 

9 . If y\ yards of cloth cost III. 14^., how much will 1 yd. cost ? 

4 . If the weight of 16 equal bays of rice be 40 niaunds, what 
is the weight of» bag ? 

6. If the length of a piece of cloth worth i8j. be 12 yards, 
what is the length of a piece of the same doth worth if. ? 

8. If the rent of 13 acres pf land is £4. 17J., what is the rent 
of i acre ? 

7 . If the income-tax on 8200 be H5 . 3 . 4, what is the tax 
on Ri ? 

8. If 1 chair costs R2. 12how much will 13 chairs cost ? 

9 . If i lb. of sugar costs 7r/., what will 10 lb. cost ? 

10 . If 1 bullock can plough 3^ bighas in a day, how many 
bighas ayi 11 bullocks plough in a day ? 

11. If a man walk 3$ miles in 1 hour, how far does he walk 
in hours ? 

ra. A servant’s wages being ys. 6 d. per week, how much ought 
he to receive for 7 weeks ? * 

13 . If the railway fare for 1 mile is 2 4 A, what is the fare for 
24 miles ? 

14 . If the carriage of 1 maund for 150 miles cost'Rs, what will 
be the cost of the carriage of io£ tuaunds for the same distance ? 
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Example 3. If 5 men can do a piece of work in 3 days, how 
long will it take 1 man to do itf? 

5 men can do the work in 3 days, 

1 man.(3 x 5) days, 

■ 

i. e ., 15 days. Ans « 


Example 4. 
many days can 


If 1 man can do a piece of work in 21 days, in how 
3 men do it ? * 

1 man can do the work in 21 days, 

3 men.. days, 

i. e,, 7 days, Ans. 


Note. In questions such as the two above, it should be noticed 
that to an increase in the number of workmen coiresponds a 
diminution in the number of days, and vice versa. 


EXAMPLES. 123. 

* 

1. If 10 men can do a piece of work in 3 days, how long will 
it take one man to do it ? 

2. If 12 men finish a piece of work in 5 days, in how many 
■days could one man finish it ? 

3 . If 3 maunds of rice last 9 persons 3c days, how long would 
they last 1 person ? 

4 . If 7 cwt. can be carried 100 miles for 3*, how far can 1 cwt. 
be carried for the same sum ? 

6. If 13 acres can be rented for 7 months for a certain sum, 
for how many months can 1 acre, be rented for the same sum ? 

8. If 1 man can do a piece of work in 40$- days, how long will 
it take 9 men to do it ? 

7 . If 30 bushels feed 28 horses for a week, how many horses 
would they keep for 4 weeks ? 

8. If ( man reap a field in 18 days, how long will <t men be 
doing it ? 

0 . A ship performs a voyage in $5 days, sailing 1 knot an hour, 
how many days would she take to perform the same voyage sailing 
5 knots at| hour ? 

10* If the .carriages of $6 maunds for 1 mile cost a certain sum, 
how‘much will be aarried 14 miles for the same money ? 

11. If 18 horses plough a field in 15 days, how many horses 
will plough it in 1 day ? . 
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12 . If 18 horses plough a held in 15 days, in how many days 
will 1 horse plough it ? 

13 . If 1 horse can he kept 8 days for R2. 8 a., for how many 
days can 4 horses be kept for the same sum ? 

198 . Each of the above questions requires either multiplica¬ 
tion or division for its solution. In the following questions the 
two processes are combined. 

Example 1. If 3 yards of cloth cost R4. 8a., what will be the 
cost # of 35 yards ? 

The cost of 3 yards =“!ty. 8a., 

. 1 yard “R4. 8a. x$, 

. 35 yards - R4. 8 a. X 

-.Rj*. 8a. A ns. 

In multiplying by 35 the method of multiplication by factors 
should be adopted . 

Example 2. How much must be paid for lyfeiaunds of sugar, 
when 8 maunds cost R74 ? 

The cost of 8 maunds <-874, 

. 1 niaund o?R74Xf, 

. 9 maunds** .» 74 * 8 . 

‘.17 maund4/^fti57< 4a. (by addition). 

Here we avoid the multiplication byi 7 which cannot kfi factorized. 

Example 3. If 6 maunds of wheat cost R7. 8a., how much can 
be purchased fpr K12. 8a. ? 

* 7 . Sa.«* 120a. 

• Ri 2. 8a. 200a. 

120a. is tjie cost of 6 maunds, 

• • 4... 2 

• .*. 200a. 10 .. Ans. 

The artifice employed in this example should be carefully noted. 

We use here 40 a. as the unit common to 120a. ana 

■ .y 

Example 4. If | of an estate be worth R96) what i) the value 
of | of it r > 

2 of the estate is worth ftjo, 

• the estate is worth R90 x$, ’ 

2 of the estate is worth R90 x $ x § or R8 q> Artj* 












176 


ARITHMETIC 


Example 5. Express t mile in metres, 32 metres being equal 

to 35 yards. 

35 yards =*32 metres, 

5 yards —V-metres, 

1760 yards =» 1,3 j—’ 4 metres or 1609} metres. 

EXAMPLES. 154 . 

■ 

1 If 30 bullocks cost K810, what is the cost of 77 bullocks ? 

2 . If 5 cvvt. cost K6. 4’., what is ths cost .of 16 cwt. ? * 

3 . Find the value of 21 vd. of cloth when 4t yd. cost R33. 

4 . If 7 pieces of cloth cost R350, what will 13 pieces cost ? 

5 . If 13 reams of paper cost £ 0 . 10s., what is the price ol 
21 reams ? 

8. If 23 copies of a book cost U35. r5«., how much will 31 
copies cost ? 

7 . If the cost of 60 eggs be ij. 3 d. t how many can be purchased 
for 5J, ? 

8. How many oranges can be bought for Ptz. 3a. at the rate 
of 8<z. g/>. a dozen ? 

9 . If 4 cvvt. cost £t. is. id., what will 2 tons 8 cwt. cost ? 

j 10 . If 35 sheep produce 20 lb. of wool, what would 63 sheep 
produce ? 

11 . If 42 men earn R3 . 4 . 6 for a day s work, what would 
112 men earn ? 

12 . If the railway fare for 100 miles be R3 . 8 . 6, wliat is the 
fare for 275 miles ? 

13 . If 8 persons can be boarded for ^3, how many can be 
boarded for £7. 10s. ? 

14 . What is the value of 600 pins at the rate of 2 d. per gross ? 

16 . If 7! lb. cost 2 s. 7 d. what will cwt. cost ? 

16 . If | of a maund cost R3. 12/1., find the cost of 3|^eers. 

17 . If if of an estate be worth £2700, what is the value of £ 
of the estate ? 

18 . If f T j of a. cargo be worth /3S7- 7*, what is the valufc of 
£ of the cargo? 

19 . The owner of '375 of a ship sold \ of his share for R'040 
find the value of '875 of the ship at the same rate. 

20 . A man lost 7 of his money, and then spent | of the remain* 
der ; after which he had ftfzo left: how much did he lose ? 
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21. A gentleman possessing of an estate sold $ of of his 
share for ft.241. 4*1. ; what would '2 of ^ ot the estate sell for at 
the same rate ? 

22 . If a man walk 46 miles in 3 clays, in how many clays will 
he walk 115 miles ? 

23 . If the rent of 34 acres is U21. 41., what is the rent of 
51 acres ? 

24 . A servant’s wages being j£io. S$. per annum, h>w much 
ought she to receive for 7 we:ks ? [ j year™52 weeks. ] 

A man’s annual incline is R4088 : what does he receive 
for 15 clays ? [ 1 year-30; clays. ] 

26 . If 27 bus. 2^ pk. cost £10. 7. aj, what is the cost of a 
bushel and a half ? 

27 . If 3 ewt. 3 qr. cost £6. 1 ;j., what will be the cost of 2 cwt. ? 

28 . A sack of potatoes weighs 89 seeis ; if 6 such sacks cost 
•H22. 4^., what will be the cost of 22 scer*> ? 

29 . If i7ac 2 ro. 38 po. supply 3 horses, how many acres 
will supply 16 horses ? 

30 . If the carriage of 25 maunds for 500 miles cost H9. &a. t 
what weight can be carried the same distance for KS ? 

31 . If a piece of land woith R375 yield an income of R7. 8#*,, 
what should be the value of a piece of land which yields an income 
of tit 8. I 2d. ? 

32 . If 3 a , acre:> can be mown in 7 days, how long will it take 
to mow yj acres ? 

33 . If 35crupees weigh 9lb, how many pounds will 625 utpees 
weigh ? 

3 4 . In a ceitain time the population of a town incicased from 
7S960 to 812908 ; find by how many the population of another town 
of 92360'inhabitants would liatfe increased at the same rate in the 
same tiifle. 

35 . A man walks 4 miles in an hour ; ho\ many yardjs does 
he walk iij a minute ? 

36 . A railway train travels at the rate of ?u imu." in ii hours ; 
find the rate per minute. 

37 . An express train goes 10 times ns fast as a man who walks 
6 ft. in a second : how many miles per hour does it go ? * 

38 . Express 7§ miles in kilometres, 5 kilometres being gqual 
to 5456 yards. 

39 . If grammes be equal to 105 grains,* express a pound 

avoir, in grammes. , 


C. A. 12 
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40 . Convert £3.7.6 10 Indian money, given R8 = 15_r. 

41 . Convert 7 tons to maunds, given 33 seers “7 2 lb. 

42 . Express 3J dollars in Indian money, 9 dollats being equal 
to 20 rupees. 

43 . If S horsci eat as much as 6 oxen, how many oxen mil 
cat as much as 20 hoi ses ? 

44 . If 4 men do as much woik/i-. 6 boy-., how many men u.ill 
do the work of 18 boys ? 

45 . If the price of 7 houses and 5 oxen is 11520, and that of an 
ox is H20. find the pi ice of a horse. 

46 . If the weight of 5 mpees and 3 pice i-* 1200- grains, and 
that of a rupee is 180 giaius find the weight of a pice. 

47 . If 8 horses and 20 sheep eat the gia-sS of 7 acres in a 
ceitain time, how manv acies will feed 10 horses and 24 sheep for 
the same time, supposing a I101 sc to eat as much as 4 sheep ? 

48 . If 15 chairs and 2 tables cost &4C0, find the coat of 12 
chairs and 3 table*, the cost of ic chans being equal to that of 
4 tables. 

49 . If the wages of 4 men be equal to those of 5 women, 
what will S women earn in <1 day, the daily earnings of 10 men 
"being Hi. ga. ? 

60 . If a shop-keeper uses a weight of 15 u/.. for 1 lb, how 
much will a customer lose in buying 24 lb. ? 


Example 6. If 35 men finish a piece of work in 8 days, hov. 
many men will finish it in 10 days ? 


In 8 days the work is doner by 35 men, 

••• 2 .35X4. 

•\ ... JO... 

or 28 men. Atis. 


Examplei^ If the penny loaf weighs 12 oz. when *wheal is 
£a a quarter, what should it weigh when wheat is i6j. a 
quarter ? 

/4«8oj. ; ,£4. 16s. -=* 961. 

W'ifen wheat is 8o.r. a qr. the loaf weighs 12 oz. f 


y6s. .(12 x 5) oz.. 

96*.Mr * <w > 

or looz. Arts*. 
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Example 8. A garrison of 1200 men is provisioned for 60 days ; 
if after ] 5 days 300 men leave the gairison, how long will the 
lemaining provisions last the men left ? 

The provisions left would last 1200 men 45 days, 

/. they would last 300 men (45 *4) days, 

they would last 900 men J -\j- 4 days, or 60 days. Ans. 

EXAMPLES. 125 . 

A 1. If 9 men can mow a field in 4 days, in how many days 
could A men mow the same field ? 

2 . If I. 1 , iioises can plough a field in 7 days, in how many days 
could 14 hoists jilough it ? 

y 3 . If iCi men finish a piece of work in 5 days, in how many 
could 10 men do it ? 

4 . If 25 men reap a field in 12 days, how many men could 
icap it in 20 day s ? 

5 . If 7 rwt. feed 15 horses lor 8 days, how many horses would 
(hey feed 12 days \ 

0 . If 28 maunds ran he canied 50 miles for a certain sum, 
what weight can be cauied 12 j miles for the same sum r 

A 7 . II if. biglias can he rented for 9 months for 14 10, for how 
many months can 36 bighas be rented for the same sum ? 

8. A man walks fmin Calcutta to Iluglv in 6 hours, walking 
4 miles an hour*; how long would he lake if he rode at the rale 
of 9 miles an hour r > 

k\ ufl. If the twopenny loaf weighs 20 oz. when wheat is £4. ids. 
€ quarter, what should it weigh when wheat is ,£8 a quarter ? 

10 . , If the sixpenny loaf weighs 64 oz. when wheat is 6 .?. gd. 
a bushel, what is the pi ice of wheat per bushel when the sixpenny 
loaf weighs 48 oz. ? 

*U 1. From a mass of silver l can make 64 plates weighing 3 oz. 
each, how many 4 oz. plates could I make from the same ?, 

12 . A garrison of uco men has provisions for 75 days; how 
long would they last if the garrison v^ere reduced to 500 men ? 

13 , A fortress is provisioned for 4 we^ks at the rate of 20 oz. 

*a dafy for each man : if only 12 oz. be served out daily for each 
man, how long can the place hold out ? # 

W 14 . A garrison of 1000 men is provisioned for 70 days : if 
after 20 days the garrison is re-inforced by 20c men, how long will 
the remaining provisions last ? * 

16 . If 7 men can mew a meadow in % days, working 10 hours 
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a day, how many additional hours a day must they work to do it 
in 5 days ? 

16 . If I borrow R300 for 8 months, for how long should I lend 

R400 in return ? / 

17 . If it requires 27^ yd. of carpet 9 in. wide to cover a room, 
how many yards of carpet 7 in, wide will b$ necessary to cover 
the same room ? 

EXAMPLES. 136. 

Yt If 30 seers of corn feed 6 horses for / days, how many 
horses would they feed for 12 days ? 

2. If 30 seers of corn feed 6 horses for ’4 days, how many 
horses would 25 seers feed for the same time ? 

3 . If 30 seers of corn feed 6 horses for 4 days, for how many 
days would they feed 8 horses ? 

4. If 30 seers of corn feed 6 horses for 4 days, for how many 
days would 52 4 seers feed the same number of horses ? 

5 . If 30 seers of corn feed 6 horses for 4 days, how many seers 
will feed 10 hors;s for the same time ? 

If 30 seers of corn feed 6 horses for 4 days, how many seers 

# will feed the same number of horses for 9 days ? 

7 . If 20 men reap a field of 6 acres in 40 hours, in how many 
ho^rs will 35 men reap the same field ? 

If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap the same field in 25 hours ? 

0. If 20 men reap a field of 6 acres in 40 hours, how many 
acres will 35 men reap in the same time 

If 20 men reap a field of 6 acres 111 40 hours, how many 
men will reap 15 acres in the same time ? * 

11 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will they reap in 55 hours ? 

^12. i^If 20 men reap a field of 6 acres in 40 hours,' in how many 
hours will they reap a field of 8 acres ? , 

13 . ^When rice is U3 per md., how many people*can be fed for 
tne same sum that- would feed 9° people when rice is R2. 8a. 
per md. ? 

14 . If » lb of flour cost 9 p. when wheat is R3 per nod, what 
should be the price of a md. of wheat when 1 lb. of flour 
costs: \a.t 

7 I® ? How many yards of cloth worth' 4a. *6A per Y 4 ard must 

• be given m exchange for 30 yards at 3a. 6 p. per yard 2. 
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18 . Find the length of a strip of land 20 yd. wide, that should 
tiejjiven in exchange for a piece measuring 40 yd. by 30 yd. 

Nf 17 . If 3 lb. of tea cost as much as 10 lb. of sugar, how much 
tea should be given in exchange for 25 lb. of sugar ? 

18 . A brewer receives 10 dOz. of brandy in exchange for 
4 barrels of ale worth £5. ior.£ barrel« what does the brandy 
cost him per bottle ? 

K-t 18 . A man contracts to perform a '‘piece of work in 20 days, 
and immediately employs upon it 16 men. At the end of 12 days 
the work is only half done ; what additional number of men must 
he employ to fulfil the contract ? 

A 

L ■' 20 . A merchant of Calcutta indented fiom London goods worth 
^640, and paid £10 for freight. If a rupee is equal to u. yd. t for 
how many annas must he self goods, for which lie paid u. to the 
London manufacturer, in order to gain /50 on the whole outlay ? 

21 . If a quantity of flour serve 36 men for 15 days at the rate 
of f2 oz. a day for each man, how many ounces a day will each 
man get, when the same quantity of flour serves 42 men for the 
same time ? 

22 . When grain is H2 per md. how many horses can be kept 
for the same sum that would keep 20 horses when grain is Hi. &z. 
per nul. ? 


Ex ample 9. If 10 men can do a piece of wmk in 12 days, 
working 7 hours a day, how many hours a day must 6 men work 
to do the same in 14 days ? 

10 men can do the work in (12 X7) liouis, 

/. 2 ... (12x7x5) .. 

6 .. . 

to complete the work in 14 days, they must work 
hours, or 10 hours a day. 

Example 10. If a number of men can dig a trench 210 yd. long, 
3 wide and 2 deep, in 5 days of 11 hours each, in how many days 
of 10 hours each, will they dig a trench 420 yd. long, 6 wide and 
3 deep ? 

* (210x3x2) cu. yd. is dug in 55 hours. 

• • t hours, 

.\ (420x6x3) .....hours, • 

or 330 hours ; 
the number of days required -> ■* 33. 
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Examfile n. If 8 oxen or 6 horses eat the grass of a field in 
lo days, in how many days will 5 oxen ami 4 horses eat it ? 

8 oxen eat as much as 6 horses, 

1 ox eats.I horses, 

,*, 5 oxen eat ..horses, or horses ; 

s oxen and 4 horses eat as much as (-\* + 4) horses or horses. 
Now, 6 horses cat the grass in 10 days, 

t horse will eat. 10x6 

■V horses .. 10 a”-~ 4 .. 

. or 7SJ? days. 


EXAMPLES. 127 . 

1 . If 5 men can do a piece of work in 8 days, working ' hours 

a day, how many men will do the same piece of woik in 4$ days, 
working 10 hours a day ? v 

2. If 9 men can do a piece of work in 7 days, working 10 hours 
a day, how many hours a day must 6 men work to do the same in 
30 days ? 

\A. If 12 men can do a piece of work in 8 days of 7 hours each, 
in how many days of 6 hours each can 10 men do the same ? 

4 . If 20 masons build a wail, 50 ft. long, 2 ft. thick and 14 ft. 
high, in 12 days, in how many days will they build a wall, 55 ft. 
long, 4 thick and 16 high ? 

5 . If 20 men dig a trench, too yd. long, 5 wide and 3 deep, 
in 3 days, how many men will dig a trench 150 yd. long, 6 vide 
and 2 deep, in the same time ? 

-J 6. If 5 men reap a rectangular field, 200 ft. by 50 ft., in 2 days 
of 10 hours each, in how many days of 8 hours each can they reap 
another, 300 ft. by 40 ft. ? 

7 . . If 6 men or 8 boys can do a piece of work in 18 days, in 
how many days will 3 men and 5 boys do it ? 

7 8. If .5 men, 7 women or 9 boys can dig a ditch in 15 days, in 
hpu? many days cant man, t woman and 1 boy dig it ? 4 

8 . 4 men do as much work as 6 boys in the same time, and a 
puttee of work in which 20 men and j’5 boys are engaged take 25 
days; how many days would it take if 15 men*and 20 boys were 
employed «pon it ? 

lOi If iq ga3-burners, which are lighted 4 hours every evening 
for 15 days, consume a quantity of gas which costs for 
how. .many days can a burners be lighted 5 hours every evening at 
the same cost ? 









BANKRUPTCIES, RATING, TAXING, ETC* I&3 

/ 

ll. If a piece of matting, measuring 7 ft. 4 in. by 5 ft., cost 
R6. 14**., what will be the cost of a piece of the same matting, 
measuring To ft. bv 6 ft. 6 in. ? 

f 12 . If the cost of printing a book of 250 pages, with 21 lines 
'on each page, and on an average 10 words in each line, be R125, 
find the cost of pointing a book of 300 pages, with 14 lines on each 
page and 8 words in each line. 

13 . If 8 men, working 7 hours a day, take 12 clays to complete 
a piece of work, how long will 14 bovs, working b hours a day, 
take to do the same work, the work of one man being equal to that 
of two boys in the same time ? 

14 . If the feeding of 8 horses an l 20 sheep for a month cost 
Hi 00, what will be the cost of feeding 6 horses and.50 sheep for a 
month, supposing that 2 horses eat as much as 15 sheep ? 


BANKRUPTCIES , RATING , TAXING , ETC. 

IS) 1 >. Example r. A bankrupt’s debts are H7240, and his 
assets (/. c., the value of his property) are H5430 : how much can 
he pay in the rupee ? 

In the place of K7240 he can pav ^5430, 

. lit .KfiJS. or RJ, 

or 12 annas ; 

he can pay 12 a. in the rupee. 


Example 2. A bankrupt's debts amount to ^3720, and he pays 
18-f. in the pound : what are his assets ? 

In the place of he nays i8j., 

. ^37-o . (37.-0x 1 S)i\, 

his assets are (3720x 1 or ^3348. 


Example 3. A man pays an income-tax of R125 at the rate of 
5 p. in the rupee ; find his income./ 

Hi 25 -*24000/. 

He pays ip. on Hi, 

.2400O/*. on R4800 ; 

his income is U4800. 


. Example 4. After paying an income-tax of bd. in the pound 
a man has £780 left ; find his gross income. 

He has lq.r. 6 d. left out of j£i, 

■ • . . . " 

.*.. (780 x 2o).r. .. 09 £%°° l * 

his gross income is ^800. 









184 


ARITHMETIC 


Example 5. A man pays an income-tax of bp, in the rupee on 
% of his income ; how much in the rupee does he pay on his whole 
income ? * 

He pays 6 p. in the rupee on § of his income, i. e., he pays 
of $ of his income, or 1 $ of his income. But { s of Ri *4 p. ; he 
pays 4 p. in the rupee on his whole income. 

Example 6. When income-tax is \p, in the rupee a person 
has to pay K20 more than when the tax was 4/. in the rupee ; 
find his income. 

Difference of tax is 1 />. when the income is Ri. 

.*.(20 X 16 X 12)^.R(20X 16 X 12), 

* or R3840 ; 

.*. his income is R3840. 


EXAMPLES. 128. 

1 . Find the income-tax on R360C at 5 p. in the R. 

2 . How much will a poor-rate of :v. bd. in the £ produce in a 
parish where the whole property is rated at £3768. 8 j. ? 

, 3 . Find the amount*of road-cess, at bp. in the R, on a rental 

WR5500. 

' 4 . A bankrupt’s debts are R7880, and his assets R4925 ; how 
much in the rupee can he pay ? 

6. A bankrupt’s effects amount to 13 r .5.4, and his debts 

are R36788 ; how much can he pay in the rupee ? 

m ^8. If a man has to pay £9 . 7.6 for income-tax on an income 
of£7 50, what is the rate of tax per £ ? 

7 . A bankrupt’s debts are R3798, and he pays 12a. 6 p. in the 
rupee ; what are his assets ? 

4 -^ 8 . A bankiupt’s assets are ^2900, and he pays his creditors 
*4$. 6 d. in the £ : what do his debts amount to ? 

0 . A man pays an income-tax of R40 at the rate of 4 p. in the 
rupee ; find his income. 

10 . If I pay ^16. tor. bd. for income-tax, being at th& rate of 
tod. in the £ % what is my income ? 

1 L After paying an income-tax of jp. in the rupee .a man has 
R?8c5 left j^find his gross income. 

18 . A person after paying 7<i. in the £ for income-tax has 
^174, -154* left; what was his gross income ? 

/ -> 13. A creditor received ibs. 3d. in the £, and thereby lost 
X 1 35*. • i Jwj* much was due to him ? 
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14 . A man pays an income-tax of 4 p> in the rupee on \ of his 
income ; what rate per rupee does he pay on his whole income ? 

15 . A man pays an income-tax of 8 / 5 . in the rupee on ^ of his 
income ; what fraction of his whole income is paid as income-tax ? 

> 16 . When the income-tax is 9 d t in the pound a person has to pay 
^40 less than when the tax was it. in the pound ; find his income. 

17 . When the - income-tax is 7 d. in the pound a person has to- 
pay £25 more than when the tqx was in the pound ; find his 
income. 


PROBLEMS RELATING TO WORK DONE IN A 

CERTAIN TIME. 

£ 60 . Example 1. A can do a piece of work in 7 days, and B 
can do it in 9 days ; liow long will A and />’, working together, 
lake to do the woik ? 

A can do the work in 7 days, A can do l of it in 1 day - r 

B .9 ., I. B .). ; 

A and B together can do 1 (} + $) of it in one day, 

• 4-'i. 

• • .... T.:i • ... 

. the whole in days : 

the time required*-^ days*3?§ days. 

Example 2. A and B together can perform a piece of work in 
5 days, and A alone can do it in 8 days : what time will it lake B 
to do it alone ? 

A and B can do the work in 5 days, /. they can do $ of it in t day ; 

A alone .8.. he .^. ; 

B alone can do (J — £) of it in 1 day, 

• M 

• • .. lU . . 

.*. the whole in 4 a ° days, or 13J days. Ana, 

Example 3, A vessel can be filled by a pipe in 25 minutes, and 
it can be emptied by a waste pipe in 20 minutes ; if both the pipes 
be opened when the vessel is full, how soon will it be empty ? 

1st pipe fills a 1 * of the vessel in 1 minute, 

* 2nd pipe empties a \y...; 

when both pipes are open * 

ihe vessel is emptied in 1 minute, 

*• *»i T$u ........ 

* 

the whole will bo emptied in too minutes. 


t 
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' Example 4. A and i?can do a piece of work in 5 hours ; A and 
C in 4 hours ; B and C in 3! hours. In what time can A alone do it ? 

A and B can do J in 1 hour ; 

A and C .... ; 

two men of A's strength, and B and C can do 

J -I-1 in 1 hour ; 
but B and C can do } in 1 hour ; 
two men of A's strength can do J+i — 'j in 1 hour, 

or in I hour ; 

A can do in * h° lt r 5 

A can do the whole in $*{*- hours, or i2o* t hours. Aw. 

Example 5. A does \ of a piece of work in 20 days ; he then 
calls in B , and they finish the work in 3 days : how long would B 
take to do the whole work by himself ? 


A does 

f of the work in 

20 days, 

A can do 

of the work in 

■* D 

1 day, 

/. A does. 

of the work in 

3 days, 

But A and B do J of the work in 

3 days. 

,\ B does (1 - 

afr) of the work in 

3 days, 

*■ f-,. 

/s . 


B can do 

h .. 

1 day, 


B can do the whole work in - T s s - days, or 37A days. Aw. 

EXAMPLES. 1S». 

1 . A can do a piece of work in 10 hours : B can do it in 
8 hours. In what time will they do it if they work together ? 

2 . If A does a piece of work in 4 days, which B can do in 5, and 
C can do in 6, in what time will they do it, all working together ? 

3 . A cistern can be filled by one pipe in 3J hours, by a second 
in 3 §- hours, and by a third in 5^ hours ; in what tim^ will it be 
filled by all the three in action together ? 

4 . A can reap a field in 10 days ; B can reap it in 12 days ; 
C can reap it in 15 days *. how long will it take them all together 
to reap it^and what part of the work wilt be done by each ? 

. 3. A and B together can dig a trench in .4 days, and A alone 

■cantllgit in 6 days • in hdw many days can B alone’dig it ? 

Two pipes,/’and < 2 , together can fill a cistern in 30 minutes, 
and /*Alone in 30 minutes : how long would Q alone take ? Y. 
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7 . A vessel can be fillerl by lone pipe in 8 minutes, by a second 
pipe in 10 minutes ; it can be emptied by a waste pipe in 12 mi¬ 
nutes : in what time will the vessel be filled if ail the three be 
opened at once ? 

8. A vessel has 3 pipes connected with it, 2 to supply and 

1 to draw off. The first alone can fill the vessel in 4$ hours, the 
second in 3 hours, and the third can empty iliin ii hours. If all * 
the pipes be opened when the vessel is half-full, how soon will it 
be empty ? ' 

9 . A and R can do a piece of work in 6 days ; A and C in 5^ 
clays ; R and C in 4 clays. In what time could each do it ? 

10 . A and R can mow a field in 3^ days ; A and C in 4 days ; 
R and 6' in 5 days. In what time could they mow it, all working 
together ? 

11 . A does $ of a piece of work in 9 days ; he then calls in B, 
rind they finish the work in 6 days. How long would B take to do 
the whole work bv himself ? 

12 . A does of a piece of work in 15 days : he does the re¬ 
mainder with the assistance of B in 4 clays. In what time could 
A and B together do it ? 

13 . A can do a piece of work in 16 days, B in 10 days ; A and 
R work at it together for 6 days, and then C finishes it in 3 days : 
in how many days could C have done it alone ? 

14 . A and B together can do a piece of work in 6 days, B 
alone could do it in 16 days. If B stops after 3 days, how long 
afterwards will A have finished the work ? 

r 15 . A and B can reap a field in 30 days, working together. 
After 1 [ days, however, B is called off, and A finishes it by himself 
in 38 days more. In what time could each alone do the whole ? 

v 18 . A , B and C together can do a piece of work in 6 days, 
which B alone can do in 16 days, and B and C together can do in 
10 days : in how many days can A and B together do it ? 

17 . Five men can do a piece of work in 2 hours, which 7 
women could do in 3 hours, or 9 children in 4 hours. How long 
would i^nan, 1 woman and 1 child together take to do the work ? 

101 A can do a piece of work in 4 hours ; B and C can do it 
in 3 hours, A and C can do it in 2 hours. How long would B 
alone take to do it ? 

19 . A and B together can do a piece of work in 5 days : B 
alone can do it in 12 days ; supposing B alone works at ij for 4 
days, in, how many more days could A Silone finish it ? 

20 . Three taps, At B and C f dan fill a cistern in 10 min., 
12 miii, and 15 min. respectively. Th$y are all turned on at once,* 
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but after i| min. B and C are turned off. How many minutes 
longer will A take then to fill the cistern ? 

^ 21 . Two pipes, A and /?, can fill a cistern in 3 hours and 4 
hours respectively ; a waste pipe C can empty it in 2 hours ; if 
these pipes be opened in order at 7, 8 and 9 o’clock, find when the 
cistern will be filled. 

22 . A piece of work was to be completed in 40 days ; a number 
of men employed upon it did only t half the work in 24 days; 
16 more men were then set on, and the work was completed in 
the specified time ; how many men were employed at first ? 

23 . \A can do a certain work in the same time in which B and 
1C together can dojt. If A and B together could do it in 10 days, 

and C alone in 50 days, in what time could B alone do it ? 

24. A and B can do a piece of work in 10 days, B and C in 15. 
days, and A and C in 25 days 1 they all work at it together for 4 
days ; A then leaves, and B and C go oh together for 5 days more, 
and then B leaves : in how many more days will C complete the 
work ? 

/t 25 . A cistern can be filled by two pipes in 30 and 40 minutes 
respectively ; both the pipes were opened at once but after some 
time the first was shut up, and the cistern was filled in 10 minutes 
more. How long after the pipes had been opened was the first 
pipe shut up ? 

23. A cistern has 3 pipes, A , B and C ; A and B can fill it in* 
1 3 and 3 hours respectively ; C is a waste-pipe. If all the three 
pipes be opened at once ;/ r of the cistern will be filled up in 30 
minutes. In what time can C empty the full cistern ? 

27. Forty men can finish a piece of work in 40 days ; but if 
5 men leave the work after every tenth day, in what time will the 
whole work be completed ? 

PROBLEMS RELATING TO CLOCKS. 

901 - Example 1. Two clocks are at 12 noon ; one gains 40 
seconds and the other loses 50 seconds in 24 hours : after what 
interval will the one have gained 16 minutes on the other, and what 
time will each then show? What will be the true, time when 
the first clock indicates 3 p. m. on the following day ? 

(i) The one clock gains on the other (40+50) seconds in 
24 hours j 

gains § min. in 1 day, 

days, or days, 
or to days j6 hours (true time). 
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(ii) Now in -V days the first clock gains 3 , 4 x 40 sec. or 7J min., 
and the second loses x 50 sec. or 8$ min. 

But the correct clock, at the end of the 1 interval (/. c., 10 days 
16 hours) will show 4 a. m. 

Therefore the first will show 4 h. 7I min. A. M. ; 

and the second will show 3 h. 511J min. a. m. 

(iii) From 12 noon to 3 P. M. on the following day there are 
27 hours. 

24 h. 40 sec. of the first clock® 1 day of the correct clock, 

'' *V 3 £ l , » Ah .“i day . 

Hi.“-ii'Sr da.. 

-/ J, ‘ .. 2l«l . .... 

Now ‘aVtf, 7 da. — 1 da. 2 h. S 9 jV«V n 'in. 

When the first clock indicates 3 P. M. on the following day, 
the true time will be 2 h. 59/1V1 nun. r. M. 


EXAMPLES. 130. 

1 . A watch which is 5 minutes too fast at 12 o’clock on 
Sunday gains 2 min. 1 5 sec. per day ; what time will it indicate 
at halt past 2 P. M. on the following Tuesday ? 

2 . A clock which is 10 minutes too fast at 9 A. m. on Monday 
loses 3 min. per day ; what time will it show at a quarter to 3 P. M. 
on the following Wednesday r 

S. One clock gains 2 minutes, and a second gains 3 minutes 
in 24 hours : the first is put right at J2 o’clock on Tuesday, the 
second at 3 P M. on the following Wednesday ; when will they 
indicate the same time ? 

4 . Two clocks are exactly together at 8 A. M, on a certain day j 
one loses 6 seconds and the other gains 10 seconds in 24 hours ; 
when wilt the one be half an hour before the other, ana what time 
will each clock then show ? 

. 5 . A watch which shows correct time at noon on Tuesday 
pains 2$ min. a day : what is the correct time on thf following 
Sunday when it is 9 a. m. by the watch ? 

. 0 . Two docks strike 9 together-on Monday morning*; on 
Tuesday morning one wants 10 minute t to it, when the other 
strikes 11. , How. much mu$t the slower be put on, or the faster 
put back, that they may strike 9 together in the evening ?. . 
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7. A clock which was r4 min." fast at a quarter to 11 P. M. on 
Dec. 2, was 8 min. slow' at 9 a. m. on Dec. 7 ; when was it exactly 
right ? 

8. A clock which was i’i in in. fast at a quarter to 11 v. M. 
on Nov. 28, was exactly right at 11-30?. M, the following 
day. How many minutes wa* it slow at a quarter to 2 p. m. on 
Dec. 7 ? 

8 . A clock which is 7& min. ff.Ut on Tuesday at noon, is 

min. fast at midnight on the following Monday • how much 
did it lose in a day ? 

10. A watch which gain-; 7i min. in a day is 12 minutes fast 
at midnight on Sunday. Wlut will be the true time wflen the 
watch indicates 4^2 v m. on Wednesday ? 

.Two clocks, of which one gains 3A min. and the other 
loses 2| min. in 24 horns, were both within 1 min of the true 
time, the former fast and the latter slow, at noon on .Sunday last ; 
they now differ from one another by 15 min. ; find the day of the 
week and the hour of the day. 

12 - A clock loses 2& minutes a day ; how must the hands be 
placed at 9 a. m. so as to point to uue time at noon ? 

13. One clock gains 12A minutes, and another gains 7& minutes, 
in 12 hours. They are set right at noon on Sunday. Determine 
the time indicated by each clock, when the one appears to have 
gained 2 ijf min. on the other. 

14. A dock set accuiately at 1 o’clock indicates 10 minutes to 
6 at 6 o’clock: what is the true time when the clock indicate- 
6 o’clock ? 


10 . A watch is 73 seconds slow at noon on January 1st 1887 • 
how much must it gain daily that it may be 17$ seconds fast at 
noon on July 1st ? 


10 . A watch is set right at 10 p. M. on Sunday ; at 10 A. M. 
on Wednesday it is 5 minutes too fast; what will he the true time 
when it is 2 P. m. by the watch on Friday ? 


17 . A watch which gains 5 minutes in i? hours, is put flight on 
January 1st 1888 ; when will it again show correct time ? 

18, A church clock was 15 minutes too fast 10 days ago, and 
today at the same hour it is 15 minutes too slow ; when did it 
show true time f When will it again show true time ? 


z 10* Two clocks, of which-one gains and the other loses one 
tmnutem an hour, strike one o’clock together; what will be the 
interval,; measured by a correct dock, between their respective 
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Example 2. Find the time between 4 and 5 o’clock when the 
hands of a clock are (i) together, tii) at right angles, (hi) opposite 

to each other. 

Note. While the minute-hand passes 
over 60 minute-divisions the hour-hand 
passes ove.r only 5. Therefore in 60 minutes 
the minute-hand gains 55 division* on the 
hour hand ; and theicfore in 12 minutes the 
minute-hand gains 11 divisions on the hour- 
hand. 

At 4 o’clock the minute-hand i-» 20 divisions behind the other. 

(i) The two hand* to be together between 4 and 5, the minute* 
luud has to gain 20 du bious mi the hum-hand. 

The minute-hand gains 11 divisions in 12 minutes, 

’... 1 division in ... 

.20 divisions in ia 1 ' l a ®.. ; 

the time required is ^ y-’-’-’jjnin. or 21 ; ‘V min. past 4. 

(ii) When the hands are at tight angles there is a space of j 5. 
minute-divisions between them Bet-vccn 4 and 5 this will happen 
twice : first, when the minute-hand has gained 5 (/. e , 20- 15) divi¬ 
sions ; and secondly, when it has gained 35 (/*’., 20+15) divisions. 

The minute-hand gains 11 divisions in 12 minutes, 

.*. I division in ., 

..... 5 divisions in . ; 

and .... 35 divisions in ^W 14 ........... 

The two hands will he at tight angles at min. or 
5i*r min. past 4 ; and also at min. or 38, s , min, past 4. 

(iii) When the hands are opposite to each other, there is a 
space of 30 divisions between them. This wilt happen when the 
minute-hand has gained 50 (/.c., 20+30) divisions. 

The process will be similar to that in the preceding cases. The 
time is 54,0, min.‘past 4. 



miAmJt'JUtia. 131, 


At what time are the hands of a dock (i) coincident, (ii$ at 
right, angles, (iii) opposite each other, (iv) 12 dlvjsions apart, 
(v) 22 divisions apart* between the hours of 

1 . 2 and 3 ? 3 . 3 and 4 3 . 6 and 7 ? . 


3. 6 and 7 ? 
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4 . iaandi‘ 6. *7 and 8? 6. 10 and 11? 

7 . A watch is 10 minutes too fast at noon ; it loses 2 min. in 
one hour : find the true time when its hands are at right angles 
.between 2 and 3 o’clock. 

8. A clock is 5 minutes too slow at i«; it gains 1 min. in an 
'hour : what is the true time when its hands are together for the 
fifth time after 1 o’clock ? 

9 . A clock is put right at 4 P. M. ; it gains min. an hour ; 
what is the true lime when its hands are at light angles for the 
fourth time after 4 ? 

10 . A clock indicates correct time when its hands are together 
between 2 and 3 o'clock ; if it had been losing 2 min. every hour, 
what tirine did it indicate at 12 noon ? 

11 . A clock, in which the hour-hand has been displaced, shows 
the time to be 16 minutes past 3, and the two hands are together : 
the time is between 3 and 4 o’clock. Find by how many minute- 
divisions the hand has bsen displaced. 

12. If the hands of a clock come together every 63 minutes 
■{true time), how much does the clock gain or lose in a day ? 


PROBLEMS CONCERNING TIME AND DISTANCE. 

20 ’ 5 . Example 1. A passenger train leaves Calcutta at 4 f*. M. 
and travels at the rate of 20 miles an hour ; the mail train leaves 
Calcutta at 9 P. m. and travels, On a parallel line of rails, at the 
rate of 30 miles an hour: when and where will the second train 
■overtake the first ? 

The first train has started 5 hours before the second ; and is 
therefore (20 x 5) or 100 miles away when the second train starts. 
Therefore the second train has to gain 100 miles on the first; at 
the rate of 10 (*.«?., 30- 20) miles an hour. 

Second train gains 10 miles in 1 hour on the first, 

tr 

. 100.. io hours.; 

the time required is 10 hours after the second train starts : 
and the second overtakes the first (30x10) or 300 miles from 
Calcutta. r 

Rsmmple 2. A hare, pursued by a greyhound, is 30 yards before 
him at starting; whilst the hare takes 4 leaps the dog takes 3 *, in 
one. leap the bare goes yards, and the dog, yards i how far 
wjjl the bare have gone whan, she is caught by the hound ? 






PROBLEMS CONCERNING TIME AND DISTANCE 193 


Whilst the hare runs (4*ii) yd., or 6 yd., the dog runs 
(3 X2 i) yd., or 7A yd. Hence 

The dog gains yd. whilst the hare runs 6 yd., 

,*. 3 yd. 12 yd., 

. 30 yd.120 yd. ; 

the required distance is 120 yd. 


Example 3. A starts from P to walk to Q, a distance of 
5r| miles,fat the rate of 3J miles an hour ; an hour later B starts 
from Q fdr P and walks at the rate of 4^ miles an hour ; when 
and where will A meet B ? 

A has already gone 3! miles when B starts. Of the remaining 
48 miles, A walks 3! and B walks 4^ in one hour ; that is, they 
together pass over (3!+ 4}) or 8 miles in one hour. Therefore 
48 miles are passed over in A« H or 6 hours. Therefore A meets B 
in 6 hours after B started. And therefore they meet at a distance 
of 4^ x 6 or 25^ miles from Q. 


Example 4, Two trains, 77 yd. and 99 yd. long respectively, 
run at the rates of 25 and 20 miles an hour respectively on parallel 
rails in opposite directions : how long do they take to pass each 
other ? How long would they take to pass each other if they were 
running in the same direction ? How long would a person sitting 
in the first train take to pass the other? 


(i) The two trains running in opposite dircctions.will pass each 
other in the time in which (77 + 99) or 176 yards are passed over at 
the rate of (25 + 20) or 45 miles an hour. 


Now, 45 miles are passed over in 1 hour. 


/>., 45x1760 yd. 1 hour, 

176 yd. ..a . 4I0 hour ; 


the time icquired hr., or 8 seconds. 

(ii) When the trains run in the same direction they pass each 
other in the time in which (77+99) or 176 yards are passed over 
at the rate of (25-20) or 5 miles an hour. The time required 
will be fofcind to be 72 seconds. 

(iii) First, when the trains are running in opposite directions, 

a person sitting in the first train will pass the other in the time in 
which 99 yd. the length of the second train) are passed over 
at the rate of (25 + 20) or 45 miles an hour. The required time 
will be found to be 4^ seconds. • 

Secondly, when the trains run in the same direction, 99 yd» 
to be passed over at the rate of (25—20) or 5.miles an hour. The 
required time, is seconds. ^ 1 ;, 




» 


C. A. 13 
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Example 5. A man rows down a rivdr 18 miles in 4 hours with 
the stream, and returns in 12 horns : find the rate at which he 

rows, and the rate at which the stream flows. 

* 

He rows 18 miles in 4 hours down the stream ; therefore he 
rows or 4$ n.iles an hour down the stream. 

Again, he rows 18 miles in 12 hours up the stream ; therefore 
he. rows or miles an hour up the stream. 

4^ miles an hour i, the sum of the rate at which the man 
rows and the rate at which the stream flows ; and 1 4 miles an 
hour is their difference. Hence the rales are 3 miles and i£ miles 
an hour respectively. 


.Example 6. If a snail, on the average, creep 31 inches up a 
pole during it hours in the night, and slip down 16 inches during 
■ |he 12 hours in the day, how many hours will he be in getting to 
the top of a pole 35 feet high ? 

_,v; . Length of the pole—420 in. Now in 24 hours the snail creeps 
’ $p (31 — 16) in or 15 in. ; therefore in (24x26) hr. the snail creep* 
'lip (15x26) in., or 390 in. ; therefore he has (420 — 390) in., or 
in. more to get up. And he goes over 31 in. in 12 hr., and 
therefore over 30 in. in Therefore he- reaches the top in 

^24 x 26 + 1 V/ 0 ) hr., or [The number of days (26) 

been so dcterniihedJ’.^M^^20 in.—15 in. X26) may be equal 
31 in. or just less tbtin'^ Injf^v 

-£i.- i»«., 

bn^jtit^n takes N&b each 3 ft, long ; another 

an hour : if they -SUMS together, how soon will,one 
be 38 yards ahe£d M theMber X 

jr ’ J C • A person wishing'to eft'faiMM to B walked for 4^ hours 

'Th* he then rode for i6J hout* 
[d then had to travel by rail 
as rode; find the distance 


M. and t* A vela 25 miles 
akftta at noon and travels 
wil&the second train overtake 


dt the rate of 1 mile in 2tj 
three times a* fast as he walked^ 

4 o/t tbi hours three tinws as 

fir: & 

^ leaves dalcgt&li 

another train leaves 
lift Me# an ht atr: when and w 

ig 30 miles an ftwr leaves Calcutta for Allah, 1 
snhtHcs3^t 9 p m r another tram going 40 miles an bout 
ilfcthabad for Calcutta at the sable time; wJSca And where 
i,eaeb other ? , 

_Jhe« etch |o& rn ttulilingbtoppoaite 

‘parraim/tim fimjlt 40 trim af^houn 
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other at 35 miles an hour ; how long will they take to pass each 
other? 

6 . In the above example, if the trains run in the same direc- 
tion, how long will a person sitting in the faster train take to pass 
the other ? ' 

/ 7 . A man rows down a river 15 miles in 3 

stream and returns in hours; find the rate at hd 
and the rate at which the stream flows. * 

\J‘ 8. A man rows 12 miles in 5 hours agais^ft ihjs^ 

of which is 4 miles an hour : how long will tie b<; 
with the stream ? 


X 9 . A policeman goes after a thief who 
the policeman run a mile in 6 minutes, and 
minutes, how far will the thief have gohe be 

10 . A man starts at 7 A. M. and travel 
an hour : at 8-15 a. M. a coach starts fj 
follows the man, travelling at the rati 
what o’clock will the coach overtake f 

V II. A starts from Allahabad 
j.ne of 5 miles an hour ; B start 
walks towards Allahabad at the 
meet in 11 hours after B started*! 
to Cawnnore- 

12. A starts from Calcu 
walking 4 miles an hour ; B 
reaches Hugh one Iipur befor 

^ 13 . A man walks to a town-; 
rides back at the rate of 6 mil$i 
the whole time occupied havin; 

14 . A and Zf.run a mile in 
6 yards B tuns 5 ; B gets,$ sa 
runs 22J yards ; find when he 1 

\ train leaver CalcMtt 
at.11 a. m. ; another train M 
Calcutta at 10*30 a, m. \ M wh 

V 0 . A train starts frbrn^ B 
i$ hours later another train 
rate of 30 miles aj^ hour reach 
find the distatic^t^ix/ 11 " 

17. Ahorsema«W :fl ; 
takes a coacb whith 
2 miles taheroh theroad wl 


rt ; if 
e in 10 
taken ?'/ 

of 4| mile#, 
place an<f 
an hourat 

Fand walks at the 
Fe 3 hours later and 
es an hour : if they 
fstance from Allahabad 



(24 miles) at 6 A, M. 
[fcuua an hourlater and 
III they fscot’T 

. 3I miles an hour and 
how far has he walked, 

directions 1 while, X runs 
| 4i during which time he 

, , 1 i« , 

trenches Bw#Wan 
M. and reached 
syAneet 2 ■ 

. li«# & miles an hour ; 
/‘ and |paveVi,0g at the 
r| before the firsyUamt 

■ . m\)- 

, M* and id 5 houi. 

\ If the coach hau bean' 
mjan sti^jbd t it wornd 
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have been overtaken in 7 hours. Find the rates of the horseman 
and the coach. 

18 . A and B start at the same time from Patna and Bankipore, 
and proceed towards each other at the rates of 3 and 4 miles per 
hour respectively. They meet when B has walked one mile farther 
than,j 4 . Find the distance between Patna and Bankipore. 

18 a .\ A, B and C start from the same place at intervals of an 
hour and walk at the rate of 3, 4 and 5 miles an hour respectively. 
A starts 'first, but when he is overtaken by Zfhe returns towards 
the starting-place ; find the distance from the starting-place where 
he would meet C. 

19 . A man rides at the rate of 11 miles an hour, hut stops 5 
minutes to change horses at the end of every 7th mile ; how long 
will he take to go a distance of 94 miles ? 


20 . A. man- rides ^ 
minutes to chasge liofc. 
will he take to jo a cfl| 

21. If a gin firS 

fire in an hour ? §9 

m 'nflu 

. * 22. A monkey, cs| 
clips down 3 fti r in all| 
how long will it take Ml 

23 . A vessel has^J 
draw off. The supplH 
the waste-pipe can el 
waste-pipe are kept ol 
the vessel be filled ? ■ 

24 . A boy and a fl 

quart at the end of evfl 
3 minutes. In what I 
4 b gallons ? fl 

|03. Example, fl 

travel 
in. the 

at the-rata of 5, 
hour, in Bow 

. B gain* 2 
pi etc citCq|t in 

gveryi-5. bouts. A ami 
■*. they come together jfl 
will come together in 
cpmrrfon multiple of fs a 
30 : thfere%e A t &, £# 


of ro miles an hour, hut stops 10 
end of every 12th mile ; how long 

? 6 "Sfe? ? 

everar *9 minutes, how many will it 


a greased pole, ascends 10 ft. and 
»ute;„ If the pole is 63 ft. high, 

I the top ? 

died to it, 1 to supply and 1 to 
1 the vessel in 40 minutes, and 
a hour. If the supply-pipe and 
ite minutes, in what lime will 

fill a cistern : the boy brings a 
s and the girl brings a pint every 
c cistern be filled, if it holds 


I " “art from the same point at-4 
cumfeience, A and B travelling 
pposite direction. If A travels 
.nd C at the rate of 8 miles an 
1 come together again ? 

he gains 30 miles or a com- 
d B are together at the end of 
pass'Over 13 miles in 1 hr. ; 
s. And therefore B and C 
number of Hours which is a 
jt jtbe L. C< M. of 15 and 1 $ is 

3 ° : 
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13$. 


1. A and B start together from the same point to walk round 
a circular course, to miles long ; A walks 4 miles and B 3 miles 
an hour. When will they next meet, (i) if they walk in the same 
direction, (ii) if they walk in opposite directions ? 

2 . A takes 3 hours and B takes 5 to walk round a park. If 
they start together, when will .they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
directions ? 


3 . A t />, C start from the’same point and travel in the same 
direction round an island 63 miles in circu inference.' A at the rate 
of 10, B at the rate of 12, and C at the rate of 16 miles a day in 
how many clays will they come together again ? 

4 A can go round an island in 15 days, B can go round it in 
20 days and C in 25 days. If they start simultaneously from the 
same point, A and B travelling j in one direction and (7 in the 
opposite direction, in how many days will they come together 
again ? In how many days will they come together again at the 
starting point ? 

5. Three boys agree to start together from the same point and 
run round a circular park 6 miles in circumference ; thejh^un at 
the rates of 3, 5 and 7 miles per hour respectively ; in how niany 
hours will they come together again ? in what time will they come 
together again at the point from whic^i they started ? 


RACES AND GAME^OF SKILL. 


% 

204 . Example 1. A can beat B by 40 yards in a mile race ; 
B can beat C by 20 yards in a mile race : if A and C run a mile* 
by how much will A win ? 

*i 

- can run 1760 yards while 2? funs 1720, 

A .uja. b; 

k .. 

. [But B .1760.. 

A .. 


* • 

• * 


1760. 



3 or 1700 yd. 


A will win by (1760- 1700^ 


59i°f yards. 


Example a. A can give B 20 /ards, and C 30 yards in a race 
of 200 yards : how many yanls catlifrgive C in 300 yards ? '• 

4 r i ' 
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[Not ®.—“A can give B 20 yards in 200 yards” means that in a 
race of 200 yaids A can give B 20 yards’ start. Consequently 
while A runs 200 yards B runs 180 yards ] 

While A runs 200 yards Ji runs 180, 


and 



... 200 ... 


170, 


. B ... 

fa* 1 So a a a 


J70, 


. B .... 

1 m a ( l« 

r 

u . 

17 9 , 


. B .... 

1 m t jOO «•( 

•«••• ^c 

17 015 ()r 3 

83k yards, 

B can give 

0 

0 

1 

2S3J) or 16 

jj yards in 

300. 


Example 3. In a game of skill A can give /?, and B can give 
C, 10 points out of a game of 50 ; how many should A give C ? 

[Not©. — U A can give B io points out of a game of 50” means 
that while A makes 50 points B can make (50 — 10) or 40 points] 

C can make 40 points while B makes 50, 


• C . 

. 4 . 


.... 5> 

• c 

• • ^ ••••••- 

. 32. 


..... 40 , 

But A . 


77 

.... 4o j 

C . 

. 32 . 


.... 50. 


A can give C (50- 32) or i& points in 50. 

EXAMPLES. 134. 

1 . In a mile race A give? B 60 yards’ start, and heats him by 
28 yards. If. A runs the mile in 5 minutes, how long will B take ? 

2 . In a mile race A can beat B by 40 yards, and B can beat 
C by 40 yards : how many yards’ start can A give C that there 
may be a dead heat ? 

8. A can give B 60 yards, and C 80 yards in a race of 500 
yards : by how much could B beat C in a mile race ? 

4 . A runs 15 yards while B runs 12 ; B runs 10 miles while C 
runs 12 : if C runs a mile in 10 minutes, what time will A take 
to do it ? 

6 . At a game of skill A can give B 15 points out of 50, and 
A can give /7 10 points out of 40 : which is the better player, B 
or C, and how many points can Jhe give the other in 75 ? 

8.*' A and B run a mile race ; A runs the whole course at the 
rate of 100 yards per minuto ; B running at the rate of 80 yards 
per minute for £ minutes, quickens his speed' to ■ 120 yards per 
migute : which wins ? by how much ? and by what time ? 
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7 . In a ^amc of billiards A can give B ro points, and C 
14 points in 50 : how many can B give 6’ so as to make an even 
match ? 

8. A can-give B 300 yards in 1 mile, and C r an give B 700 

yards in 2 miles ; if A and C run a mile, which will win and by 

how much ? 

9 . A can give B 100 yard* 8 and C 150 raids’ start in a.mile ; 

B can give (' a start of 5 sero^ls in a mile : how long does- each 

take to run half a mile ? 

10 . In a mile race A gives B 50 yards* start, and beats him 
by 38 yards ; B g.ving C jo yards’ start is bcatc-n by 60 yards : 
if A and C inn over ihe same course, which will win and by how 
much ? 

11 . At a game of rackets A can give B 8 points in 40, and 
B can give C 10 points in 50 : how many points could A give C 
in 25 ? 

12 . A can give B 20 yards* and C 30 yards’ start, while can 
give C 2 seconds’ start in a race of 250 yards ; how long does each 
take to inn too vaids ? 

13 . One hoy runs 200 yards and another 180 yards in a minute. 

I low' many yards’ start must the second have that they may run a 
dead heat in a mile race ? * 

14 . In a game at fives A can give B 3 points out of 15, and A 
can give C 7 points : how many points can B give C so as to make 
an even match ? 

18 . A and B run a mile and A wins by half a minute. A and 
C run a mile and A beats C by 88 yards. B and C run and B wins 
by 20 seconds. In what time can each run a mile ? 

10 . A heats B by 20 yards, C beats D by 60 yards, and B 
beats D by 40 yards, in a mile race. If A and C run, which will 
win and by how # niuch ? 


CHAIN RULE. 

305 . Example 1. ."’If 8 rupees are worth 15 shillings, and 2$ 
shillings are worth 6 oeftlars, how many dollars are equal to 45-. 
rupees ? 


R8 

« i 5 f » 

.\ R1 - V s * 

25* 

«* 6 dollars, 

is. =» 3 fl $ dollars. 

»45 

- 45 

• 


** 45 * J r * dollars, or 20} dollars. 



200 


ARITHMETIC 


Example 2. If A in 3 days can do as much woilc as B in 4 
days, and B in 5 days can do as much as C in 6 days, how long will 
A require to do a piece of work which C can do in 16 clays ? 



What C can do in 

6 

da. 

B can do 

in 5 da, 

m 

4 • 

. C . 

1 

• ■ • • 

B . 

r. 

a • • ft •■■■) 

and 


4 

• ■ • ■ 

A . 

... 3 , 

• 

# • 


I 

mm 

A . 

jJ 

• ^ j 

• 

a • 

What C can do in 

16 

days B can do 

in 16 x days, 

• 

« • 

. C . 



, A . 

... 16 x § x 3 day 


or 10 days. 


EXAMPLES. 135 . 

1. If 25 nipees aic worth 46 shillings, 20 shillings are woith 
25 francs, and 240 francs arc worth 47 dollars, how many dollars 
arc equivalent to 40 rupees ? 

2 . If RS=i5i\, ^3 = 2c thalers, and 25 thalers-*93 francs, 
express a Iranc in Indian money. 

3 . If 72 carlini»*=* 2 5 shillings, 4 shillings ==5 franc-?, and 
8 scudi Ba 45ifrancs, how many scud' are equal to 1296 carlini ? 

t 

4. If 5 chickens cost as much as 4 ducks, 6 clucks cost as 
much as 3 geese, and 7 geese cost as much as 5 tm keys, what is 
the price of a chicken when a turkey costs 148 ? 

6. If 5 lb. of tea be worth 3 lb of coffee, 5 lb of coffee be 
worth 2 lb. of sugar, and 7 lb. of sugar be worth 30 lb. of lice, how 
many pounds of tea must be given, in exchange for 20 lb. of rice ? 

6. If 12 oxen cat as much as 29 sheep, 15 sheep cat as much 

as 25 hogs, 17 hogs eat as much as 3 camels, and S camels eat 
as much as 13 horses, how many horses will eat as much as 
1632 oxeh ? # 

7 . If A can do as much work in 4 days as B can do in 5, and 

i? can do as much in 6 days as C in 7 ; in what time will C do a 

piece of work which A can do in a week ? 

8. If A can do as much work in 1^ days as B can do ifi 2, and 

B can do as much in days as C in 3; in what time will A and B 

together do a piece of work which C can do in 10 days ? 

9 . While A does J of a piece of work B does |, and while B 
does ^ C dope $; in how many hours will C finish a piece of woik 
which A finishes in 20.hours ? 

10 . If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks, find thfc value of a goose, a pair of chickens being worth 
40. 6 p, 
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XXXVL COMPLEX PROBLEMS. 

SOG. In the problems in the preceding section we have found 
the change in one quantity corresponding to the change in one 
other. In the following examples we shall have to find the change 
in one quantity corresponding to the changes in tieo others. 


Example \. If 15 horses can plough 12 acres in 10 days, in 
how many days can 9 horses plough 18 acres ? 

15 horses can plough 12 acres in 10 days, 


t hoise .. 12 acres in (fox 15) days. 

1 hotse . 1 acje in ’°,V-- days, 

9 horses. 1 acre in WxV' days, 

9 horses .. 18 acies in days, 

or 25 days. A ns. 


Note. We might use 3 horses and 6 acies as common units 
with advantage. Thus : 

15 horses can plough 12 acres in 10 days, 

3 horses. 12 acres in 10x 5 day*:, 

3 horses. 6 acres in 10 .y : ' days, 

9 horses. 6 acres in days, 

9 horses. 18 acres in 1 '* days, 

or 25 days. " A ns. 


Example 2. If 6 men earn R15 in io days, how much do 
S men earn in 7 days ? 

In 10 days 6 men earn RiS, 

in 1 day 6 men earn R}; 1 ; or XI/. 1 , 

in 1 day 1 man earns or R}, 

in 7 days 1 man earns RJ, 

in 7 days 8 men earn R 7 *- or R14. Ans. 


Example 3. If 6 men can do a piece of work in 8 days, how 
many men can do a piece of work 4 times as great in £ of the time ? 


• The work can be done in 8 days by 6 men, 

. if.18 men, 

• • 4 times the work 72 men. 


Ans. 


Example 4, If the sixpenny loaf weigh 8 oz. when wheat is 
x 5 f - a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs ia oz. ? 
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Sixpenny loaf weighs 8 oz. when wheat is 15J. a bushel, 

penny loaf weighs S oz. :]s.. 

penny loaf weighs 1 oz.20J.. 

fourpenny loaf weighs 1 oz.Sox., 

.’. fourpenny loaf weighs 12 oz . .. 

or 6s. 8 d. a bushel. 


Example 5. If 5 cannon, which’ fire 3 rounds in 5 minutes, kill 
135 men in il hours, how many cannon, which fire 5 rounds in 
<j inifutes, will kill 250 men in 1 hour ? 


In 54 rounds 135 men are killed by 

... 1 round 135 . 

... 1 round 1 man is . 

... 50 rounds 1 . 

... 50 rounds 250 men are. 


5 cannon, 

S*5I .. 


n * r, 4 
1 ; 1 ,1 Vr 5 11 

SXR 1 

1 :i 6 *sO" ... 


or 10 cannon. 


EXAMPLES. 136. 

1 . If 5 men earn £3 in 12 dsvs, m how many days will 8 men 
‘earn £4. ? 

2 . If 10 horses can plough 50 acres in 20 days, how many 
acres will 12 horses plough in 15 days ? 

3 . If 24 horses eat 9 bushels of corn in 21 days, for how many 
days will 33 bushels feed 7 horses ? 

4. If 30 men can build a wall 20 ft. high in 15 days, how 
many men will it lake to build one 25 ft. high in 7.^ days ? 

5 . If 12 horses are fed for 17 days at a co^t of Ri 10. 8 a., how 
many horses can be fed for 27 days at a cost of 14 117 ? 

0. If 10 fires consume 75 maunds of coal in 14 days, in liow 
many days will 18 fires consume 100 maunds ? - 

7 . If the carriage of 10 md. 20 seers for 250 miles be R4L oa. 
what should be paid for the carriage of 12 md. for 209 miles ? 

✓8. If the wages of 13 men for 25 days amount to R20. 5 a., how 
many men must work for 16 days to receive R30 ? 

9 , What is a month’s lent for 1165 bighas of land, if R22. ’8#. 
per annumobe given for 9 bighas ? 

10 , If 14 persons can live on R1400 for 28 months, how long 
can 18 persons live on R<35o ? ■ 

11. If 5 men dig a trench 7$ yd. long in 21 days, how many 
men can dig a similar trench 20 yd- long in 35 days ? 
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12 . If 20 pumps can raise 1250 maund s of water in 5 hours, 
how many pu’-ips can raise 750 maunds of water in 10 hours ? 

13 . If 20 men do a piece of work in 13 days, in what time can 
15 men do another piece of work 2A times as great ? 

14 . If 1 o men do a piece of woik in 8 days, how many men 
will do a piece of work, 4 times as gicat, in i of the time ? 

15 . If the fourpenny loaf weighs 10 0/.. when wheat is 50J. 
a quarter, what should a threepenny loaf weigh when wheat >s 55.L 
a quarter : 

16 . If 3 lh loaf cost ?.< 7 . when corn is sor per hushed "how 
much ought the 5 lb. loaf to cost when corn is 3^.r. per bushel ? 

17 . If I get t lb. weight of bread for when wheat is 15.?. 
a bushel, what ought a bushel of wheat to be when I get 12 cz. of 
bread for 4^. ? 

18 . If 14 men in 20 days of 12^ hours each cam R456. jn., 
how many hours a idav should 24 men woik to earn U547. 8rf. in 
21 days, at the same rale ? 

19 . If 1 5 men can do a piece of work in 12 days of 6 hours 
each, how many men will it take to do 5 times the amount if they 
wo-k 20 days of 10 hour", each ? 

20 . If a man complete a journey of iqSo miles in 18 days, 
travelling 11 boms a day, in how many days would he travel 540 
miles, going 6 hours a flay at the same rate ? 

21 . When rice is R2. a maund, 10 men can be fed for 12 
days at a certain cost ; how many men can be fed for 4 days at 
the same cost, when rice is R3 a maund ? 

22 . When flour is R.| a maund, 16 men can be fed for 5 days 
at a cost of R8 ; for how inanv days can 12 men be fed at a cost 
of Iiio S/t., when flour is R3. 8/r. per maund ? 

23 . If 15 men can build a wall 270 ft. long, 5 high and 2 thick, 
in 18 days, in how many days will 16 men build a wall 180 ft. 
long, 4 high and 3 thick ? 

* 21 *. If 10 men working 6 hours a day dig a trench 105 ft. long, 
4 wide aiVl 2 deep in 6 days, how many hours a day must 261 men 
work in order to dig a trench 126 ft. long, 20 wide and 11 deep in 

lo davs ? 

• * 

25 . A garrison of 1200 men is provisioned for 50 days, allowing 
10 oz. per man per day ; if it is reinforced bv 300 merf, to what 
must the daily allowance be reduced that the provisions may last 
the increased number of men 60 days ? 

26 . If the carriage of goods weighing 2 cwt. 3 qr. 6 lb. for 
300 miles cost £6 . 10 . io, what will be the charge for carrying 
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2 wagon-loads of the same, each weighing 14 cvvt. o qr. 4 lb,,. 
450 miles ? 

27 . If the gas for 6 burners, 6 hours every day, for 8 days, 
cost R4. 8rt., how many burners may be lighted 5 hours every 
'evening for io days at the cost of R6. 4 a. ? 

\ 2 B. If 3 cannon, firing 4 rounds in 6 minutes, kill 250 men in. 

'wialf an hour, how many cannon, filing 3 rounds in 5 minutes, will 
kill 600 men in an hour ? 

* 

20 . If 15 men can make an embankment, 966 yd. long, in 
8 daus, working 10k hours daily, how many men would be required 
to make an embankment, 575 yd. long, in 12 days, working 
7+ hours daily, 8 extra men being taken on during the last 2 days ? 

30 . If 50 men, working 8 hours a day, dig in 5 days, a trench 
of 275 cu. yd. ; in how many days of 10 hours each could 40 men 
dig a trench of 330 cu. yd., when the hardness of the ground in 
the first case is twice that in the second, and 3 men of the former 
company can do the work of 4 men of the latter ? 

31 . If 6 men, woiking 8 hours a day, can mow 60 acres in 
4 days ; in how many days will 4 men, two of whom work 10 
hours and two 7 hours a day, mow 85 acres ? 

f 

32 . If 6 men and 8 boys can reap a field of 15 acres in 4 days, 
how many, acres will 7 men and 4 boys reap in 9 days, two boys 
reaping as much as a man in the same lime ? 

33 . If 4 horses eat as much as 18 sheep, and if 5 horses and 
30 sheep can be kept for 15 days at a cost of R51 .3.6, at what 
cost can 7 horses ana 15 sheep be kept for 20 days ? 

34 . The rent of a farm of 41^ acres for 39 months was 
R89. 6 a. ; what would be the area of another farm, the rent of 
which for 33 months was Rioj. 2 a., 4 acres of the latter being 
worth as much as 3 acres of the former ? 

35 . A vessel with a crew of 27 men, provisioned for 90 days 

at the rate of 22 oz. a day per man, was, after 27 days, forced by 
stress of wealher to lie at anchor for a fortnight, at the end of 
which time 3 men died ; how must the provisions be apportioned 
that they may hold out the extra time ? 1 

36 . If 10 men or 16 boys, working 6 hours a day, can do a 

S iece of work in 20 days, how many hours a day must 7 men and 
boys work to do another piece of work 3 times as great in 
15 days ? f 

. 37 . If 5 men, 8 women or 12 boys can do a piece of work in 
16 days, working 7 hours a day, how many men, with the assistance 
of 4 -women ^pd 5 boys, will be able to do another piece of work 
2^9^^ .Mat in 35 days, working $ horns a day? , •. 
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V 307 . The following problems are of a different class. 

Example 1. The price of 5 horses and 6 oxen is R680, that of 
4 horses and 7 oxen is tt6io ; find the price of an ox. 

The price of 5 horses and 6 oxen = R680, 


Again . 

. 4 . 

. 7 

... = R2720. 

... =* R610, 

—(*) 

■ 



... = R3050 

.(ii) 


the price of 11 oxen **1^3050-lie720 [subtracting(i) from (ii/| 

= Pt330 ; • 

the price of 1 ox = R30. 

Example 2. 3 men and 5 boys can do of a piece of work in 

3 days ; 4 men and 8 boys can do | | of it in 2 days : in what time 

can a boy do the whole woik ? 

In 3 days 3 men and 5 boys can do 1 $, 

— I day 3. 5 . ill, 

... 1 day 12.20. .fi) 

Again ... 2 days 4. S. 

... 1 day 4 . S. ft, 

... 1 day 12.24. | ;.(ii) 

in 1 day 4 boys can do (3 - {){) of the work, 

[subtracting (i) from (ii>] 

iu r., .4 boys can do ft of the woik, 

. 1 boy can do ft of the work, 

1 boy can do*jthe whole work in 30 days. 

EXAMPLES. 137. 

X. If 9 horses and 7 cows cost 1177b, and 5 horses and 9 cows 
cost R530 ; find the pi ice of :i cow. 

2. The price of 5 mauncls of flour and 6 matinds of vice is II39. 
and that bf 7 maunds of flour and 4 maunds of rice is R37 ; find 
the price of one maund of flour and of one maund of rice. 

3 . If 10 rupees and 11 shillings weigh 2760 grains, and 8 

rupees and 10 shillings weigh 2312ft grains/ find the weight of a 
Hipee and of a shilling. * 

4 . If 7 sheep and 9 pigs cost Rioy, and 9 sheep and 7 {tigs 
cost fttoi, how much will 1 sheep and i pit; cost ? 

8. Thecqst of 4 chairs and 5 fables is 120, and that of 5 
chairs and 4 tables Rios ;, find the price of £ chair and of a Wbl^. 
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0. 2 men and 3 boys can do J of a piece of work in 6 days \ 

3 men and 5 boys can do of it in 4 days. In what time can a 
boy do the whole work ? 

7 . 7 men and 8 boys can do a piece of work in 2 days ; 4 men 
and 12 boys can do of the woik in x day. In what lime can a 
man do the woik ? 

8. 5 men and 6 boys can do of a piece of woik in 3 days ; 
10 men and 18 boys can do the whole work in 2 days. In what 
time will a man and a boy be able to do double the woik ? 

9 * If 6 111 c 11 and 2 boys can u-an 13 acres in 2 days, and 7 men 
and 5 boys can reap 33 acres in 4 days, how long will ii take 2 men 
and 2 boys to reap 10 acies ? 

10. If 2 boys and 1 man can do a piece of work in 4 hours, 
and 2 men and 1 boy can do the same in 3 hours, find in what 
times a man, a boy, and a man and a boy together, respectively,, 
could do the same. 

11 . On a piece of woik 4 men and 5 boys are employed, who 
do l of it in 6 days ; after this, 1 man and ^ boys mine are put on, 
and { more is done in 3 day-j how many more men must be put 
on to finish the work in one more day I' 

12 . A cistern containing 210 buckets may be filled by two 
pipes. When the first pipe has been open 1 am! the second 5 hours, 
90 buckets of water were obtained. When the 1st was open 7 and 
the 2nd 3fc horns, 126 buckets were obtained. In what lime will 
the cistern be full, if both pipes work ? 


XXXVII. RATIO AND PROPORTION. 

The ratio of one quantity to another of the same kind 
i* that which expresses the relative greatness of the lirst quantity 
with lespect to the second. 

Hence, the ratio of one quantity to another (of the same kind) 
is determined by the fraction whose numerator is the measure of 
the first quantity and whose denominator is the measure of the 
sec.ond quantity, both the quantities being expressed in* terms of 
the same unit. 

Thus, the ratio of 3J. to 5*. is determined by the fraction j| ; of 
2 yd. to 5 ft. by the fraction % 

The ffirst of the tw'o quantities forming a ratio is called the- 
antecedent and the second is called the consequent of the 
ratio ; the two together are called the terms of the ratio. The 
ratio of y. to $r. is written y, l y. 

4 

„ Note. The inverse ratio of y, to 5#. is the ratio of 5-y. to y» 
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20!). The value of a ratio does not depend upon the nature 
of the quantities involved. Thus, the ratios, 2 yd. I 5 yd , 2.r. 1 55., 
2 lb. ; 5 lb., are all equal, each of these bein^* determined by the 
fraction lienee, in investigating the pioperties of ratios, we 
usually consider the teimstobe nunibeis, because numbers mea¬ 
sure quantities of all kinds. 


210. The value of a ratio is not altered by multiplying or 
dividing both its terms by the same number. Thus, the ratios, 
2 1 3, 4 1 6, i>o ; 120, me all equal. 


211. Ratios are compounded by taking the product of the 
antecedents for a new antecedent and the puuluct of the conse¬ 
quent for a new consequent. Thus the ratio compounded ol" the 
1 altos, 2 ; 3 and 6 1 7 is 2 x h ; 3x7 or 4 1 7. 


212. Four quantities are said to he in proportion or pro¬ 
portionals when the jatio of ih:‘ fust to the second is equal to 
the 1 alio of the third to the fomtli. 

Thus 3, 4, 9, 12 are in | ropojtu»n ; since the latio of 3 to 4 ii 
cqu d to the ratio of 9 to 12. 

A". /■'. When four quantities are in proportion, it is not noccM-aiy 
lh.it all of them shoul 1 he of the same kind ; it is only neci'-s.ary llut 
the fir>t two should he ol the same kind, a- also the second two. 

The existence of propot lion among the numbers is denoted 
thus :— 

3: 4==9: »2, 

which is read “3 to 4 equals 9 to 12” ; 
or thus 3:4:19: 12, 

which is read “3 is to 4 as 9 is to 12.” 

Of this proportion 3 and 12 are called the extremes, and 
4 and 9, the means ; 12 is called a fourth proportional to 
3, 4 and 9 


2 IS). When four quantities .are in proportion so that 
first 1 second 11 third 1 fourth ; 
then also, second 1 fust 11 fourth 1 third ; 
and fourth \ third ;> second 1 first. 

Also, if the quantities are all of the same kind, 
first 1 third \ 1 second 1 fourth. 
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314 . When four numbers are in proportion, the product of 
the extremes is equal to the product of the means. 

For example, 314*6:8, and we have 3x 8 = 4x6. 

Hence also, an extreme = product of the ineans-Mhe other 
extreme ; and, a mean * product of the extremes the other mean. 


315 . Three quantities of the same kind are said to be in 
continued proportion when the ratio of the first to the second 
is equal to the ratio of the second to the third. The second 
quantity is called a mean proportional, between the first and 
third ; and the third quantity is called a third proportional co 
the first and second. 

Thus, 2, 4 and S are in continued proportion ; for 2 ! 4=4 I 8 ; 
4 is a mean proportional between 2 and 8 ; and 8 is a third pro¬ 
portional to 2 and 4. 

It is obvious that the square of the mean proport onal between 
two numbers is equal to their product. 


310 . Example 1. Find a fourth proportional 103, 9 and 4. 
3 : 9 = 4 : number required, 
number required =— 12. 


Example 2. 
that 3 has to 5. 


Find the number which has the same ratio to 20 

3 : 5= number required 1 20, 
number required = 3 y fi <l = 12. 


Example 3. 


Find a mean proportional between 3 and 12. 
Square of the number required = 3x 12*36 ; 
the number requi red = J 36*6. 


Example 4. A> B, C t D are quantities of the same lcpid ; and 
the ratio of A to B\% 3 ; 4, of H to C is 5 I 7, and of C to D is 
8 I 9. Find the ratio of A to D. 


Ntjw, 


A 3 B 5 


B 4 ’ C 7 


- and 


C 8 

- - ea - ! 

D 9 / 



RATIO AND PROPORTION 


309 


l 


Note. We find the continued ratio of A , 2 ?, C and D, that 
is, we compare A , B, C and D t thus : 


A\B- 3 : 4, 1 . Wc 

r=*c • * •;= a ■ »*i I ratios ii 

' Qai ■ 5*w,JS* ■ «s j a ntec *;d 

Js o . y » • « c ■ precedir 

/. a\b\c\d= 3: 4: V : 


Wc change the terms of the 
ratios in such a way that each 
antecedent may be equal to the 
preceding consequent, 


=30 : 4* : 56:63 ; - 

which is read “A is to Ii is 10 C is to D as 30 is to 40 is to 56 is to 63.” 

And A, 27 , C\ D are said 10 be in proportion of or propor¬ 
tional to 30, 40, 56, 63. 


Example 5. A mixture (4' gallons) contains wine and water 
in the ratio of 5 to 2 : find the quantities of wine and watei in the 
mixture. 

If the mixture be divided into 7 (/.*., 5 +a) equal parts, 5 of the 
paits will be wine and 2 water 

The quantity of wine - V x 5 gallons = 30 gallons ; 

and the quantity of wafer — : 2 X2 gallons--=■ 12 gallons. 

Example 6. A mixture (40 gallons) contains wine and water in 
the ratio of 3 to 1 ; how much water must be added to it that the 
ratio of wine to water may be 5 2 ? 

We find, as in the preceding example, that the mixture contains 
30 gall, wine and 10 gall, water. Now while the wine remains the 
same 30 gallons, the water is to be increased so that the ratio of 
wine to water may be 5 ! 2; but 5 \ 2 =*30 I 12 ; .*. (12-10) 
■gall, or 2 gall, of water must be added. 


EXAMPLES. 138. 

Find the value of each of the following ratios in its simplest form : 

1. 15: 2. R39 : H65. 3. £$: £5. to*. 

4. 360m. i 270 in. 6. 350 lb. 725 lb. .0. 2". 5' I 3*. 

7 . 3} : 5f. 8. 2$ : 4 * 3 - »• 3 yd. : 7 ft- 6 in. 

.Express in its simplest form the ratio compounded of the ratios, 
10. 7:9 and 45 : 28. II. 1 : 2, 2 : 3 and 3^4. 

^2. 2fc ; 3i and '$ : ‘25. 13 . 4 2 7 * 5 - S and 21 I 3a 

Compare the ratios, 

14 . 3:5 and. 7 ; 8. 15 . 13 I 21 and 18 I 29. 

10 * *: 3.3:4 and 4: s- 3:7,5 :9 7 : it. . 

* # C. A. 14 
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Are the following in proportion ? 

18 . 6, if, lS, 33. 19 . 5, 7, 20, 27. 20 . 83, R2. 4*., 4, 3. 

Find a fourth proportional to 

21 . 7, 9 and 8 22 . 2|, 3 and 4J. 23 . '2, 02 and *00?. 

24 . R380, R570 and 12 lb. 26 . 4 vd., 2 yd. 2 ft. and ,£2. 

26 . 12 acres, 27 ac. and 20 men, 27 . 12 men, 9 men and .£3. 
28 . 6 miles, 20 nfi. and 9 hours. 1 29 . 3 cwt., 84 lb, and £1. 8r. 

1 Find a mean proportional between 

80 . 7 and 28. 31 . 13 and 117. 32 . 9464 apd 5600. 

83 . and 34 . 2^ and 5$. 35 . '5and a oi2. 

Find a third proportional to 

86. 2| and 7$. 37 . 7 and 38 . R2 and Ri. 40. 

39 . Compare the rates of two trains, one of which runs 17 
miles in 2 hours and the other 12^ miles in 2| hours. 

40 . A \ i?-*3 I 4, B I C’=| ; f t ; find the ratio of A to C. 

41 . If A of //, and /?<= 2A of C\ find the ratio of A to C. 

42 . If, when A earns R4, B coins R5 ; and when B earns R6. 
C earns R7 ; and when C earns* 1 R8, D earns R9 ; compare the 
earnings of A t B } C and D. 

43 . Two sums of money are proportional to 7 and S ; the first 
is £2 ; what is the other ? 

44 . The weights of equal volumes of gold and water are as 37 
Is to 2. If a cu. ft. of water weigh 1000 oz., find the weight of a 
cu. ft, of gold. 

45 . The ratio of the circumference of a circle to its diameter 
is 22 ; 7 ; find the circumference of a circle 10 ft. 6 in. in diameter. 

46 . One man adds 3 seers of water to 15 seers of milk, and 
another 3 seers of water to 12 seers cf milk ; compare the amount 
of milk in the two mixtures. 

, 47 . While A makes a profit of»f^3, B makes ^4 ; and while 
B makes a profit of £$, C makes £t ; if A makes a profit of ^2o r 
how much does C make in the same time ? c 

48 . A mixture (50 gall.) contains wine and water in the ratio 
, of-3 ; 3 5 find the quantities of wine and water in the mixture. , 

49. A mixture (30 gall.) contains wine and water jn the ratio 

of f to 5 i how much water must be added to it that the ratio of 
wlnp td Vmter may be 3 : 7 ? k 

- 50 * A greyhound pursues a hare and takes 4 leaps for eyery 
j 'teapist|ofctp* h'are^ but 3 leaps of the hound are equal to 4 of the- 
nare immfe the; fates of hound and bare, 

'if 1 ' f-i TS^ t , - , 4 1 *r J 
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XXXVIII. .RULE OF THREE. 

£17. Problems which we have solved by the Unitary Method 
may also be solved by the method of finding a fourth proportional 
to three given quantities. 

Example 1. Find the price of 12 maunds of sugar, when the 
price of 5 maunds is R60. 

Here we observe that if the weight be increased 2,3... times, the 
price will also be increased 2, 3... times ; therefoic the ratio of the 
two weights is equal to the ratio of the two corresponding prices. 

Hence 5 md. \ 12 md. ;; R60 ; the answer ; 

.*. the aii 5 \ver = R 19 5- Q -fti44. 

Example 2. If 12 men can do a piece of work in 5 days, in how 
many days will 15 men do it ? 

Here we observe that if the number of men be increased 2, 3... 
times, the number of days will be decreased 2, 3... times ^ therefore 
the inverse ratio of the numbers of men is equal to the ratio of 
the corresponding numbers of days. 

Hence 15 tuen \ 12 men 5 days ; the answer ; 
the answerdays=»4 days. 

£ 18 . The above method of solving a problem by finding a 
fourth proportional to three given quantities is commonly known 
by the name of Buie of Three. 

In the first problem we have an example of what is called the 
Rule of Three Direct, because there the direct ratio of the two 
weights is equal to the ratio of the corresponding prices. 

In the second problem we have an example of what is called the 
Rule of Three Inverse, because there the inverse ratio of the 
numbers of men is equal to the ratio of the corresponding numbers 
of days. 

£19. It is obvious that the second term in a proportion is 
greater or less than the first according as the fourth is greater or 
less than^he third. Hence we may lay down the following general 
rule for arranging the terms ia a Rule of Three question. 

Denote the answer by the letter x and place it for the 4th 
term ; and of the three given quantities place that which is of the 
same kind as the answer, for the 3rd term. Next front the nature 
of the question determine whether the answey will be greater or 
leas than the 3rd term, and place the greater or less of tbe’two 
remaining quantities for the and term according as rhe answer is* 
* greater or less than the 3rd term; then place the remaining 
quantity for the first term, » 



212 


ARITHMETIC 


Note. In working, the two first quantities in the proportion 
must be replaced by the numbers which measure them in terms of 
the same unit. 


Example i. If the third class railway fare for no miles is 
Ri . ii . 6, what is th£ fare for 350 miles ? 

mi/ mi. R. a. p. 


t.e.. 


no : 350 :: i. u . 6 : x, 
ii ; 35 I: I . 11 . 6 I j: ; 


x *» 


Ri . 11 , 

ii 


6x35 R6o.2.6 
** 11 


»R5 . 7. 6. Am. 

Or thus : V Rr . i r . 6 = 3307*. 

x «105070. 

=R 5 . 7. 6. 

The latter method is the one more generally adopted. The 
learner should observe that the ?rd term being expressed in pies 
the answer obtained at the first instance is also in pies. 


Example 2. If a quantity of rice serve 100 men lor 15 weeks, 
how many men will it serve 6 weeks ? 


weeks 

weeks 

men 

6 : 

15 :: 

loo ; x 

2 ; 

5 

100 ; x 


men ■» 250 men. 

Am. 


Example 3. A bankrupt’s debts amount to £1320, and his 
assets [i e , the value of his property) are ,£990, how * much can he 
pay in the pound ? 

£• £• £• 

1320 :1:: 990: 

xa £ l ?li£**£l~'V- Am. t 

Example 4. A man, after paying an income-tax of 4 p. in the 
rupee, has R4794 left ; what is his gross income ? 

Ri r iQ2/>. ; Ri -4 p.» 188/b 

p. p. R, 

188; 192;; 4794 : 

\ i>., 47: 48;: 4794 1 ^? .. 

x —RAft^tiu <-114896. Am. 


* 
m 9 
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Example 5. If 8 oxen or 6 horses eat the grass of a field in 
10 days, in how many"dayswill 5 oxen and 4 horses eat it ? 

oxen oxen horses 
8 : 5 :: 6,: .r, 

* g a horses - tf horses. 

5 oxen and 4 horses will eat as much as ( J 4 4 +4) or 3 4 - horses. 

horses horses * days 
Now, V- : 6 10 : x , 

days*f days. Am. 

Example 6. A can do a piece of work in 7 days, and B can do 
it in 9 days : how long will A and B , working together, take to 
do the woik ? 

A can do } of the work and B can do J of the work in 1 day ; 

A and B together can do ($ + 9) nr $ 1 } of the work in 1 day. 

work work day 

jf days*3}£ days. Ans. 

Example 7. At what time between 2 and 3 o'clock arc the 
hands of a clock at right angles to each other ? 

The minute-hand gains 11 divisions on the hour*hand in 12 
minutes ; and here it has to gain (10+15) or 25 divisions. 

div. div. min. 

11 : 25 :: 12 : x> 

min. = 27f\ min. ; 

the two hands will be at right angles to each other at 
27 ft minutes past 2. * 

Example 8. A can beat B by 40 yards in a mile race ; B can 
beat Cby 20 yards in a mile race ; if A and C run a mile,' by how 
much will A win ? 

• • While A runs 1760 yd., B runs 1720 ; 

and . B ...... 1760 yd., C 1740. 

. 1760 : 1720 :: 1740 : x, 

t.e t 44 : 43 *• *740 ‘ i 

JT«Aayj4Qyd.-I700v 6 i yd. 

.*. While B runs 1720 yd., C runs i?ooft yd.; but while B. [ 
- runs 1720 yd,, A runs 1760 yd. 5 while A runs 1760 yd., C runs 
1700^ yd. A will win by (1760- 1700ft) or 59ft yd* 
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Example g. A starts from P to walk to Q, a distance of 5 if 
miles, at the rate of 3! miles an hour ; an hour later B starts from 
Q for P and walks at the rate of 4^ miles an hour : when and 
where will A meet B ? 

A has already gone 3J miles when B starts. Of tlie remaining 
48 miles, A walks 3! and B walks 4f in one hour j that is, they 
together pass over (3f+ 4i) or 8 miles in one hour. 

miles miles hour 

8 : 48 :: i : 

.’. hours*6 hours. 

A meets B in 6 hours after B started. And therefore they 
meet at a distance of 4^ x 6 or 25^ miles from Q. 

[For Examples for Exercise see Section xxxv.] 


XXXIX. DOUBLE RULE OF THREE. 


&& 0 . Complex problems which would require two or more 
applications of the Rule of Three are usually solved by a shorter 
method, commonly called the Double Rule of Three. The 
method will be best explained by means of examples. 


Example 1. If 9 men can reap 6 acres in 10 days, how many 
men will reap 12 acres in 15 days ? 


acres 6 ; 12I 
days 15 ; 10/ 


9 men 


x. 


We denote the answer by x and place it for the 4th term, and 
place 9 men (which is of the same kind as the answer) for the 3rd 
term. We next take 6 acres arid 12 acres (a pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term imthe question “if 9 men can reap 6 acres, 
how many men will reap 12 acres, supposing the time to be the 
same in both cases P and we find that the answer will be greater ; 
we therefore place 12 acres for the 2nd and 6 acres for the jet term. 
Then we take 10 days and 15 days (another pair of quantities of 
the same kind), and consider whether the answer will greater 
or less than the 3fd term in tlie question ‘‘if 9 men jgftn reap in 
fo days, how many men will reap in 15 days, supposintfthe number 
. of acres to. be the same in both cases r” and we find that the hnswqr 
will be less ; we therefore place 10 days for the 2nd and 15 days 
for the i st term, under those already obtained. We now multiply 
the puinbcrs in tjhe 1st term for the final 1st term and the numbers 
in the 2nd term for the final 2nd term. Thus 

6 x 15 : i2xio :: 9 ; x i 
/. men *t2 men. Arts, 
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Note. Each pair of quantities of the same kind should be 
replaced by their measures in terms of the same unit. 

Rematk. Each additional pair of quantities of the same kind 
would be treated in a like manner. 


J Example 2. If 72 men can dig a trench, 324 yd. long, 12 yd. 
wide and 8 ft. deep, in 9 days of 12 hours each; how many men- 
can dig a trench, 1458 yd. long, 40 ft. wide and 3 yd. deep, in 
36 days of 9 hours each ? 


ft. long 324x3 : 1458x3 


ft. wide 12x3 ; 40 

ft. deep 8 1 3x3 

days 36 ; 9 

hours 9 I 12 




;; 72 men 




. 14 h 8 


Or better thus : 




135 men. Am. 


cu. ft. <324X3)x(t2X3)x8 : (i45Sx3)x4ox:3X 3) 
hours 36x9 I 9x12 

Example 3. If 10 men can perform a piece of work in 24 days, 
how many men will perform another piece of work 3 times as 
great in J of the time ? 

work 1 l 3 
days V i 2 4 




10 men 




72 : x . 


3x24x10 3x24x10x5 

.r-- — men** men 

V* 2 4 


150 men. Am. 


Example 4. If the sixpenny loaf weigh 8 oz. when wheat is 
151. a bushel, what ought a bushel of wheat to be when the four* 
penny loaf weighs 12 oz. ? 


pence '6 ; 4 \ .. te# . „ 

ounces 12 . 8 J 
x A g$| $ ■■ ^-.f. «* 6s. 8 d. Am, 


Example 5' If 5 cannon, which fire 3 rounds in 5 minutes, 
kill 135 men in hours, how many cannon, which fire 5 rounds 
in 6 minutes, will till 25b men in rhour ? 

9 [The first 5 cannon, each firing 54 rounds, kill 135 men ; it is 
required to find how many cannon, each firing 50 rounds, will 
kill 230 men.] 


• • 


rounds 50 .* 54 \ 

men 135 ; 250 J v 

x m * f g| * cannon »10 cannon. 


5 cdtinon 
A ns. 


x> 
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■ 991 . Examples in Double Rule of Three cau be worked more 
conveniently in a little different manner. In this method the first 
work and second work are respectively taken for the third and 
fourth terms of the proportion, and the first cause and second cause 
respectively for the fiist and second terms ; for, the ratio of the 
two causes is equal to the ratio of the corresponding works. We 
shall apply the method to the first two of the foregoing examples. 

Example 1 . 9 men in 10 days \yill do the same amount of work 
as (9 x 10) men will do in 1 day ; and x men in 15 days will do 
the same amount of work as Or x 15) men will do in 1 day. 

gx io : ^rx 15:: 6:12, 

21x15x6*9x10x12, 

* fcS ”Yi 0 *V imcne3 12 men. Am. 

Example 2. 

72 X9X 12:21x36x9: ;(324X 3)x(i2 x 3) x 81(1458 x 3)x 40X (3X 3), 

/. *=MilSHSlilSIKMSi a8 men. 

— 135 men. Am. 

[ For Examples for Exercise see Section xxxvi.] 

MISCELLANEOUS EXAMPLES. 139. 

/ 1 . Find the least number which being added to 1409 will 

' make the result divisible by 23. 

/• 8. A boy receiving R2. 4 a. a week has 8 a. stopped every 

fourth week,; if there are 4b weeks in the school-year, how much 
.does he get in 2 years ? 

3. What are the prime factors in 45090045^ and what is the 
smallest whole number by which it must be multiplied in order to 
become a perfect square ? 

^ 4 . Find the least fraction which, being {added to J + 

“h shall make the result an integer. - 

' 6. Find, by Practice, the value of 37J md. of sugar at R9,13a. 
pefr md. ■' 

^ 3 , If 27 men can perform a piece of work in 15.days, liow 
many men must be added to the number that the work may. he 
finished inf of the time ? • 

. a * '.i .. . .I, -n, ...... 

•.'.iff* T. Find the greatest and least numbers of four.digits exactly 

, by 3* 

8. 1 distribute a sum of moncyamon£3z men; giving R50. 7 a. 
the. first, $51. 7 a f 6 p, to the next, K$i. fa. 6 p. to the next, 
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and so on, increasing the sum by Ri each time ; how much would 
each get if I divided the money equally ? 

9 . Determine the least number, by which 378 must be multi* 
plied to produce a number exactly divisible by 336. 

10 . A screw advances *392 of an inch at each turn; how many 
turns must be taken for it to advance 9*8 inches ? 

11. Find, by Practice, the cost of 35 cwt. 2 qr. 7 lb. at £ 7. 
iij. 4<f. per cwt. 

12 . If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thick, 
weigh 576 lb., how much will n weigh, each 6 ft long, 4 in. 
broacl and 3 in. thick ? 


13 . The population of a town is 5720, and there are 320 more 
men than women ; how many are there of each sex ? 

14 . A labourer, who works on week days only, earns 7 a. gfi! 
a day ; supposing that the 1st of January 1885 was on a-Sunday,, 
find the amount pf his earnings during' the year. 

16 . Four bells ring at intervals of 3. 3$, 3$ and 3! seconds 
respectively, beginning together : how Often during 24 hours will 
the four bells ring together again ? 

16 . By what number must ^ +J of £ be multiplied in order 
to produce the least possible integer? 

17 . A certain number of men subscribed /63- os. 9*/., each 
subscribing as many pence as there were men ; how many men 
were there ? 

t 

18 . If '42837! of a hatrel,jpf.beer be worth *72 of £ 2. tor., what 
is the value of '625 of the reminder ? 

19 . To the fourth part of a certain number I add 79, and 
obtain 100 as the snni ; what is the number ? 

20. Divide Rio 1. a 5a. 3#. among 20 men, giving to each of 5. 
of them twice as much as to each of the others. 

21. 720 gallons of coccanut oil and 450 gallons of. castor oil 
are to be put into an exact number of barrels, all of the same size, 
without .mixing the two oils together: find the least number of 
barrels required. 

22. Express | of 7* 6<£ + f25of 5J.-*54§of gs. 2 d. as the 
' decimal of/10. 

1 *** 1 , . w ^ 

23 . The perimeter of a rectangle is no ft.; the difference of 
two sides is 11 ft. : find its area as the decimal, of an acre. 

24 . Ifaman can perform ajourney of 170 mites in 4}*days 
of n hours, each, in how mauydayio^ 8# hours each, willh^ 
pefforrp a journcytif 470 miles? ''f 

‘ r _ ' ....__j . 1 . _ 
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28 . To a certain number I add 3, and multiply the sum by 4, 
then divide the product by 5, and get 7 as quotient and 1 as 
remainder : what is the number ? 

20 . A man bought 40 nieces of ribbon, all equally long, for 
Hi 37. 8a. at 2rt. typ. a yard ; how many inches were there in each 
piece ? 

27 . What is the least debt in dollars (4*. 2d. each) that can 

be paid in moidores ? • 

28 . What is the capacity of a vessel, out of which, 'when it is 
half full, 4^ gallons being drawn, there remains $ of the whole 
content ? 


29 . A square space, containing 113 sq. yd. 7 sq. ft, is to be 
lengthened by 3 ft. in one of its dimensions,'and to be shortened 
by 3 ft. in the other ; what will then its area be ? 

SO. If a person walks 7 miles in 2\ hours, how long will a 
second person take to walk 10 miles, supposing that the first walks 
2 | miles while the Second walks 2J ? * 


31 . Fourteen years ago a man was six. times as old as 
whose present age is 20 years ; what is the present 
father ? 

32 . A man buys 20 seers of milk at 3 a. bp. per s <4 


as his sol/ 
age of^tne 

/v* 

der : how 


it that he may gain RiT ^by selling 

Is 


much water must he add to 

the mixture at 3 a. per seer ? y 

33. I had coins of one kind weighing/fe2M%rains ; and of 
this 1 spent coins weighing 1035 grains : liXicm that a single coin 
cannot weigh more than 45 grains ? 

34 . Two clocks begin to strike 12 together; one strikes at 

an interval qe 2‘9 16 seconds, the other, of 2*08) seconds; what 
decimal of i. minute is there between their seventh strokes ? 

36 . Jrind the cost of painting the walls of a square room, 10 ft. 
high arid 16 ft. long, with one door 8 ft. by 4 ft., and 2 windows, 
each 5 ft* by 2, the amount saved by each window being Hi. 14a. 
What additional height would increase the cost by R12 ? 

36 . A merchant of Calcutta indented from London goods 
worth f.zk6, and paid ^34 for freight and packing. He sold half 
the goods at a gain of 2 annas per rupee; at what gain per rupee 
must he sell the remainder that he may clear H500 on the whole 
outlay ? 


3 $* Find the greatest fraction, the numerator of which is 
composed 3, % .1, p and the denominator of 3,2,8, 0. 

38. Twp|>ersojDS buy 600 oranges each a i 24 for a half-rdpee f 


i' 

} \ 
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•one sells them at 5 a. 6p. a dozen, and the other at 8a. 3 p. a score ; 
who gains more, and by how much ? 

89 . A number is exactly divisible by 7 and by 13, and it is 
known that the number is between 400 and 500 ; what is the number ? 

40 . What fraction of J of a rupee is § of R5 ; and what 
fraction of their sum is their difference ? 


41 . Find the length of the inner edge of a cubical cistern 
which will' hold 256 lb. of water, supposing that a cu. ft. of water 
weighs lopooz. 

^ 4 2 y ' 7 /Jx person after paying an income-tax of 1 anna in the B, 
jdfcv&reaf T l a of the remainder of his income to purposes of charity, 
jjttrid firms that he has U5175 left ; what is his income ? 


43 . A person has a number of oranges to dispose of ; he sells 
half of what he has and one more to As half of the remainder and 
one more to j?, half of the remainder and one more to C ; by which 
time he has disposed of all he had : how many had he at first ? 

44 . A certain number of men, twice as many women and three 
times as many children earned B16. 2 a. in 3 days; each man eatned 
I2«., each woman 8<*. and each child 50. a day : how many women 
were there ? 

46 . Find the greatest weight that will measure diyide 
exactly) a lb. avoir, and a lb. troy. 

48 . If $ | of a number exceed ‘83 of half the number by ‘2002, 
what must the number be ? 

47 . How many bricks, 6 in. by 3 in. by 3 in , will be required 
for a wall, 16 ft. by 10 ft. by 2 ft., allowing ,y of the space for 
mortar ? 

48 . A creditor received on a debt of B3600 a dividend of 
9 a. top. in the B ; and a further dividend of 6 a. 8p. upon the 
remainder. What did he receive altogether, and what fraction 
was it pf the entire debt ? 


49 . A has Bixo, 2? has Bt2o ; if C had B16 more than what 
he has,* then B Aid C together would have, as much as A : how 
much has C ? 

. 60 . Divide /30. 10s. 8 d. into two sums of money, one of which 
contains as many shillings as the other contains fourpences, 

61 . 378 oranges and 462 mangoes are to be distributed among 
boys so that each boy gets as many oranges and as many nmpgoes 
as any other boy j find the largest possible number of boys, and 
the least possible number Of fruits each boy may get. 

68. What number is greater than its-fifth part by J ?. 
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S 3 . Find how much card*board is required to make a cubical 
box and its cover, the edge of the box is 9 in., and the rim of the 
cover extends 3 in. deep down each side. 

5 4 . A work can be completed in 36 days by 30 men working 
6 hours a day ; in what time would 18 men and 60 women, working 
9 hours a day, complete it, supposing that 3 men can do as much 
work as 5 women ? 


65 . A gentleman’s monthly expenses are Hi 50 less than his 
income ; if his income be increased by Rioo’a month and expenses 
decreased by ftso, how much will he be able to save in a year ? 

SB. Three persons A % B , C start on a tour, each with £20 in 
his pocket, and agree to divide their expenses equally. When they 
return, A has ^3. iu. 9*/., B has £2. 5J. and C has 17J. 3*/. What 
ought A and B to pay to C to settle their accounts ? 

57 . A man walks at the rate of 128 yards per minute; find 
the least whole number of 1 minutes he will take to walk over an 
exact number of miles. 

68. Simplify (y$-2'3)($$ + T3) + r5 of 2*3x 32-53. 

69 . The external dimensions of an open box are 5 ft., 4^ ft. 
and 3 ft. ; find the cost of painting «he outside at 3 annag per sq. yd. 
What will be the cost of painting the inside at the same rate, if the 
box is made of i-inch plank ? 

60 .. Three men can do as much work as 5 boys ; the wages 
of three boys are equal to those of two men. A work, on which 
40 boys and 15 men art; employed, takes 8 weeks and costs /550 ; 
how long would it take if 20 boys and 20 men were employed, and 
bow much would it cost ? 


61 . What quantity of water must an inn-keeper add to a barret 
of beer, which cost him ^50, to reduce the price to £1. 5$. a gallon ? 


62 . A certain number of men mow 4 acres in 3 hours, and a 
certain number of others mow 8 acres in 5 hours ; how long will 
they be mowing 11 acres, if they all work together ? 

83 . At 10 minutes to 2 in the afternoon a dftbek is 55 ‘seconds, 
slow, and at 6 in the evening it is 30 seconds slow ; at what hour 
will it show true time ? 


. A train leaves Calcutta at 7 A. M. for Coalundo, 153 miles, 
distant, anjtf travels at the rate of 20 miles an hour ; another train 
leaves Goahindo for Calcutta at 11-30 a. m. and travels at the 
rate dt 22 miles an hour j when, and where, will the trains pals 
each other ? 



A cistern, 6 ft. long, 5 ft. wide and 4 ft. deep, contains 
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pulp for making paper. If $ of the volume of the pulp be lost 
in the process of drying, how many sheets of paper, 16 in. by 
10 in., will be obtained, if 400 sheets in thickness go to an inch ? 

00. If 7 men and 5 boys can reap 168 acres in 18 days, how 
many days will 15 men and 5 boys take to reap 700 acres, one 
man being able to do three times as much work as a boy ? 


07 . Find the value of § of a guinea 4 -^ of 8 j. + of £2, 

151. ; and reduce the result to the fraction of a guinea and a half. 

0 ff. Two pipes, A and B fill a cistern in 25 and 30 minutes 
respectively. Both pipes being opened, find when the first must 
be closed that the cistern may be just filled in 15 minutes. 

09 . If l of a sheep be worth $ of a rupee, and 2 of a sheep be 
worth T ’ l( of a cow, how much must be given for 106 cows ? 

70 . The cubic content of an open cistern, 6 ft. long and 4 ft. 
broad, is 20 cu. fi. ; what will be the cost of lining the inside of it 
at i.w per sq. ft. ? 

71. Two persons, walking at the rate of 3^ and 4 miles per 
hour respectively, set off front the same place in opposite directions 
to walk round a park, and meet in 20 minutes. Find the length 
of the path round the patk. 

• 72 . If it takes 120 men to supply, in 5 days’ woik, a fortress 
with provisions for 5 months, when the garrison is 650 strong, how 
many will be required to supply it in 3 days for 4 months, after 
the garrison has been reduced by 130 men ?* 


73 . A bag contains a cer*ain number of shillings, twice as 
many sixpenny pieces and 3 limes as many fotirpenny pieces ; the 
whole, sum amounts to 2 guineas : find the number of each. 

74 . A room, whose height is 9 ft., and length twice its breadth, 
takes 189 yards of paper, 2 ft. wide, for its four walls ; find its 
length. 

75 . A can do a piece of work in 20 days ; A and B together 
can do in lift days. A works alone for 8 days, A and C together 
for 6 days, and B finishes it in 3 days. Find in what time B and C 
together could do it. 

. 70 . One clock gains 8 min., and another loses 4 min., in 24 
hours. They are set at right at noon on .Sunday. Determine the 
lime indicated by each clock when the one appears to have gained 
12 minutes on the other. • 

77 . The whole lime occupied by a train 1 to yards long, travel¬ 
ling at the rate of 30 miles an hoar, in crossing a bridge is rs 
seconds j find the length of the bridge* * 
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78 . If a family of 9 persons spend S480 in 8 month?, how 
much will serve a family (living upon the same scale) of 24 persons 
for 16 months ? 


79 . 


Simplify 


£ 7 .6s.M *-*ofi-V 

£ 3 - 4*- (i-i)of 


80 . A room twice as long as is broad is carpeted at 9*. a 
sq. yd., and the walls are painted at is. 6</. a sq. yd., the respective 
costs being ,£44. 2s. and £ 8 . 8 s. Find the dimensions of the 
room. 


81 . A cistern would be filled by a tap, A , in 3^ hours, or emp¬ 
tied by a lap, Iij in 3 houis. The cistern being half full, A is- 
turned on at 8 o'clock, and B at 15 min. to 9 ; find when the 
cistern will again be half full. 

82 . If 2 guineas make 3 napoleons, and 15 rix-clollais make 4 
napoleons, and 6 ducats make 7 rix-dollars, how many ducats are 
there in /490 ? 

. ' 83 - A person tows a distance of 3 miles down a sttcarn in 40 
minutes, but without the aid of the stream it would have taken 
hint an hour ; what is the rate of the stream per hour ? and how 
long would it take him to return against it ? 

84 . A boat propelled by 6 oars which take 25 strokes per 
minute travels at the rate of 7 h miles an hour ; find the rate of 
a boat propelled by 4 oars which take 32 strokes per minute ; the 
work done by each os|r during one stroke in the latter case being 
a quarter as much again as in the former case. 


85 . A wagon, loaded with 1246' equal packages, weighs- 
26 tons 14 cwt. ; if the wagon itself weighs twice as much as the 
packages, find the weight of each package. 

88 . A did 2 of a piece of work in 6 hours, B did £ of what 
remained in 2 hours and C finished it in half an hour. How 
long wopld they have been doing the whole if they had worked 
together ? 

87 . A clock loses 5 minutes a day. It shows correct time at 
noon on a Monday. After how many day? will it again show 
correct lime on a Monday ? 


. 88., /Upriyateer, running $1 the rate of 10 miles an hour,, 
discover* a ship, 18 miles off, making way at the rate of 8 miles an 
hours how many miles can the ship run before she is overtaken ? 


' V wages of 25 men amount to ft766. io<?> 8^. in (A 

r nfany men must work Relays fo receive 81035, tnfe 


wages| of the latter being one-half those of the former? 
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00. 55 gallons of a mixture of wiAe and water contain 

5 gallons more wine than water ; find the ratio of wine to water 
in the mixture. 


91 . Bring 


{( 5 *--W+ 


* 4 + 


\ l n 


-r 21 — x 3 1 cwt. to the #ac* 

4 p 39 j 2o6J 


tion of 4I tons. 

02. A can do half a piece -of work in 3 hours, being twice as 
much as B can do ; A, B and C can together do the whole in 
2\ hours : in how many hours will C do a piece of work which B 
can do in Q hours ? 


93 . How many seconds will a tray), 184 feet in length, travel¬ 
ling at the rate of 21’ miles an hour, take in passing another train, 
233 feet long, proceeding in the same direction ai the rale of 
itj miles an hour ? 


94 . A can give B 20 yards’ start in a mile race and can give 
C 40 yards’ start ; how much start can B give C in a mile race ? 

-*^ 05 . A piece of work must be finished in 56 days, and 15 men 
are set to do it, working 9 hours a clay ; but after 34 days it is 
found that only £ of the work is done. If 3 additional men be 
then put on, how many hours a day will they all have to labour, in 
order to finish the work in time ? 


09 . Two equal wine glasses are filled with mixtures of wine 
and water in the ratios of 2 of wine to 3 of water and 3 of wine 
to 4 of water ; when the contents are mixed in a tumbler, find the 
strength of the mixture. * 


07 . Divide R47 between A , B and C in such a manner that 
B may receive B2 more than 3 times, and C R3 more than 4 times, 
the amount to be received by A. 

08 . At what times between 2 and 3 are the hands of a clock 
5& minute-divisions apart ? 

09 . Three boys agree to start together and run, until all come 
together again, round a circular court 15 yards in circumference. 
One runs*at the rate of 6, the second, 7, and the third, Smiles 
an hour. In how many.seconds will the race end ? 

100 . In a game of skill A can give B t and B can give C, 10 
points out of a game of 50 ; how, many should A give C ? 

101 . If 7 cows and 20 sheep ’ be worth £12, and 3 cows and 
16 sheep be worth £7 , find tb$'ptjce a cow and of a sheep* 

102. Two equal wine are respectively } and £ full of 

rwine j they are then filled Up with water, apd the contents mixed 

m a tumbler : find the ratio if wine to water in. the tumbler, 

. , _ ' , 
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103 . Express *<5 of*Ri 7 . 8 a. + ]§ of £i. 14A 6 d. as the fraction 
of R170, a rupee being worth 2 shillings. 

104 . A can do a piece of work in 8 days, which B can destroy 
in 3. A has worked 6 days, during the last 2 of which B has been 
destroying ; how many days must A now work alone in order to 
complete his task ? 

106 . A train 110 yd. long overtook a person walking along the 
line at the rate of 3 miles an hour, • and passed him completely in 
9 seconds ; afterwards it overtook another person and passed him 
in 9$ seconds. At wfiat rate was this second person walking ? 

106 . In a hundred yards’ race A can give B four and C five 
yards’ start : if B were to pice C, giving him 1 yard in a hundred, 
which would win ? 

107 . If 6 men and 2 boys can reap 13 acres in 2 days, and 7 
men and 5 boys can reap 33 acres in 4 days, how long will it take 

2 men and 2 boys to reap 10 acres ? 

108 . Gold and silver are mixed together in a mass of 30 oz., 
so that for every 6 parts of gold there are 4 parts of silver. How 
much gold must be added to the mass, so that for every 5 parts of 
gold there may be 3 parts of silver ? 

100 . A publican bought 10 gallons of wine at £1 . 7.6 per 
gallon ; he mixed some water and filled quart bottles with it : 
how much water must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to 5J. 8frf. ? 

HO. If 12 oxen be worth 29 sheep, 15 sheep worth 25 hogs, 
17 hogs worth 3 loads of wheat, and 8 loads of wheat worth 
13 loads of barley ; how many loads of barley must be given for 
340 oxen ? * 

111 . A and B are two spouts attached to a cistern. A can fill 
it in 10 min., and B can empty it in 15 min. If A and B be opened 
alternately for 1 minute each, in what time will the cistern be 
filled ? 

112 . A race course is one mile long : A and B run a race and 
A wins by 80 yards ; A and C run over the same course and A 
wins by 20 seconds ; B and C run and B wins by $ seebnds. In 
what time can A run a mile ? 

113 . If I can walk a certain distance in 112 days when I,rest 

3 hours e$ch day, how long will it take hie to walk twice as far, if 
1 walk twice as fast and rest twice as long each day ? 

114 . A cask contains 12 gallons of a mixture of wine and 

water in the ratio of 3 to 1 j how much of the mixture must be 
drawn eff, and water substituted for the mixture in the cask to 
become half and half ? ■ * - 
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115 . A rectangular court is 50 yards long and 30 yards broad. 
It has paths joining the middle points of the opposite sides, of 
6 ft. in breadth, and also Jias within it a path of the same breadth 
running all round it. The remainder is covered with grass. If the 
cost of the pavement be is 8*/. per sq. ft, and of the grass jj. per 
sq. yd., find the whole cost of laying out the court. 

116 . To complete a piece of work, A would take twice as long 
•as B and C together, and B 3 times as long as A and C together ; 
/f, /?, 0 together can do it in 1 s'days. In what time could each do 
it by himself? 

117 . A down-train usually travels at the rate of 30 miles an 
hour and meets an up train 50 miles from the terminus. On one 
■occasion, on account of an accident, it only went at the rate of 20 
miles an hour and met the up-train 413 miles from the terminus. 
Find the speed of the up-train. 

118 . A can walk 5 miles an hour, and the rate at which A and 
B walk are in the ratio of 7 to 6 : how many seconds’ start-inust 
A give B that he may just beat hint in a 3-mile race ? 

119 . If 5 pumps, each having a length of stroke of 3 feet, 
working 15 hours a day for 5 days, empty the water out of a 
mine ; how many pumps with a length of stroke of 2A feet, 
wot king to hours a day for 12 days, will lie required to empty the 
same mine ; the strokes of the former set of pumps being performed 
four times as fast as the other ? 

120. If 7 horses and 12 cows cost as much as to hotses and 
f> cows, compare the prices of a horse and cow. 

XL. DIVISION INTO PROPORTIONAL PARTS. 

To divide a^jiven quantity into proportional parts is to 
divide it into parts which shall be proportional to certain given 
numbers. 

Example 1. Divide R873 among A , /?, C, so that their shares 
may be in the proportion of 2, 3 and 4. 

If we divide R873 into 9 </. e. t 24-3 + 4) equal parts, then A will 
have 2,, #Vill have 3 and C will have 4 of these parts. 

Hence A's share x 2**Rt94. 

• ^’s share *-R*5®X3—R29i, 

Cs share » x 4 R38S. 

Example 3. Divide £287 into parts proportional to if, 2 and*3$. ’ 

>».: *: 3l-i: * :•¥-! '• V; V -«: >»: =°- 

Now proceed as in the preceding example. 


6 




C. A. 15 
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Example 3. A certain sum of money was divided between A r 
By C in the proportion of 5, 6 and 9 ; A received ^45 ; what was 
the sum divided ? 

Since 5 4*6+ 9'™ 20, if the whole sum were divided into 20 equal 
parts, A 1 s share would contain 5 of these parts. Hence the value 
of one part*=£ 4 ^ ; the whole x 20=-£180. 

Example 4. Divide R50 among* A, B, C, so that Bh share may 
be half as much again as Ah. and C’s share § of Ah and Bh 
together. 

27 ’s share =» i| of ^I's share ; 

A 1 s shared* Bh share ■■ Ah shared* of Ah share 

“ (1 4 -1 $) of Ah share **» 2k of Ah share ; 

/, C’s share => $ of 2^ of Ah share = Jj of Ah share ; 

. Ah share l Bh \ C's - 1 ; | ; etc. 

Example 5. Divide 52 into 3 parts such that $ of the first part 
«■>$ of the second part=* 5 times the third part. 

^ of the 2nd part»& of the 1st part, 
the 2nd part—f of the 1st part. 

Again* 5 times the 3rd part”*! of the 1st part, 
the 3rd part**^ of the 1st part, 

1st part l 2nd part I 3rd part 
= 1st part *. i of the 1st part ; ^ of the 1st part 
m * * § I its » etc. 


Example 6. H82 is given to 5 men.' 8 wopien and jo boys, in 
such a way that a woman is to receive twice as much .as a boy, and 
a man as much as a woman and a boy together ; rfbat do the 
women receive ? ." £. : 

8 women receive as much as i6 boys ; 
and 5 men receive as much as 5 women and' $ boys, 1 

or as lo boy® and 5 boys,' 

+ r or as 15 boysj 

lifbn’s share ; women’s \ boys'** 15 \ 16 I 10 5 etc. 

9 . . s : . '■ ' 

How many rupees, hal/ rupees and quarterrupees, 
pj rthe numbers are proportional to 3,4 and 5, are. together 
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Value of three groups of coins are 

as 3 rupees 4 half-rupees ] 5 quarter-rupees, 
or as 12 quarter-rupees ; 8 quarter-rupees 1 5 quarter-rupees, 
or as 12 l 8 * 5 ; 

the amount in rupees “Ras * 12=^24 ; 
the amount in half-rupees **KJ§x 8*»Ri6 ; 
ancl the amount in qr.-rupees 

Therefore there are 24 rupees, 32 half-rupees and 40 qr.-rupees. 

Example 8. Divide £100 between A, £, C , D , so that 

ft’s share i?’s«2 ; 3, B’s : C's — 4 : 5 and C’s l £>’5-7 ; 8.. 

We find as in Ex. 4, Art. 216, that the shares of A , B t C, D are 
proportional to 56, 84, 105 and 120 ; etc. 

EXAMPLES. 140 . 

f 

\ 

1 . Divide Ri 5. to«*. into parts proportional to 1, 2, 3, 4. 

2. Divide ^18. gs. into parts proportional to 2%, 1, 

3 . Divide 26 tons in the proportion of 3*5, 2'25, 3$, 3J*. 

4 . Divide 532^ into parts which shall have the same ratio to 
one another as §, j, *, £. 

6. Divide ^4. 17J. 6 d. into two parts one of which, is $ of the 
other. 

8. A sum of money was divided into parts proportional to 3$, 
4, S ‘5 ; the smallest part was R30 ; what was the sum divided ? 

7 . A sum of money was divided between A, B, C in proportion 
to their ages which were 10, 12, 13 years respectively ; A s share 
was £$$ ; find the other shares. 

8. Gunpowder is composed of saltpetre, sulphur and charcoal, 
in parts proportional to 75, 10 ancl 15 ; how many pounds of char* 
coal are there in 6 cwt. of gunpowder ? 

8. How much of the above gunpowder can be made with 25 lb. 
of sulphur? ■ 

10 . In a certain battle an army lost 4 men wounded and 2 
killed out of every 25, and it mustered 38,000 men unhurt; what 
was the number of men in the army at first ? , 

11 - Divide R90 between three persons^ so that for every rupee 
given to the first, the second may get u aftnas and the third may 
get 8 annas. ■ ' 

1 » 

18 . Divide R36 between A t 8 % and so that A gets I nf 
share, and C gets g of A*& share. • 
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18 . Divide R360 among A y B , C\ so that A may get_’ 3 times as 
much as B } and B and C together £ as much as A, 

14 . Divide R32 between A, B , C, so that A may receive 3 times 
as much as B , and C $ of what A and B together receive. 

15 . Divide between A and /?, so that & of A *s money may 
be equal to § of B’s. 

10 . Divide 30 into 3 parts such that f of the first part — j of the 
second—4 of the third. 

17 . R21 is divided between A % B, C ; A *s share is g of B 1 s ; it 
is also f of B's and Cs together ; find each one’s share. 

18 - Divide £1. 13^. djrf. between A % B y C, D y so that A’s %|iare 
may be & of H s, C s share f 0 of A's, and ff s share the sum of 
A's and Cs. 

19 . Divide ^3. 6.t, between 5 men, 7 women and 10 boys, so 
that each woman may have ? of each man’s share, and each boy s 
of each woman’s share. 

20. Ri 10 is to be divided among ro men, 16 women and 20 
children : if each man’s share is to be equal to the shares of 2 
women and the 16 women are to have twice as much as the 20 
children) how much will each woman receive ? 

21 . A number of men, women, and children are in the propor¬ 
tion of 3, 4, 5 : divide £3 5^. 3 d. among them, so that the shares 
of a man, a woman and a child may be proportional to 4, 3, 1. 

23. Divide ,£39 among A y B t C t so that A's share : B's> share 
*3 2» 5 *s share ; Cs share-4 : 3. 

23 . A certain kind of brass is composed of copper, zinc, lead 
and tin ; the ratio of copper to zinc is 1 [ 2, of zinc to lead 3 ; 5 
and of lead to tin 7^8; f nd the quantity of zinc in 1 ewt. of 
the brass. 

24 . Four towns are to provide according to their population a 
contingent of 140 men. The. populations of the towns are 1058, 
1587, 2116 and 2645 respectively ; find the number of men to be 
provided by each town. 

25 . 700 coins consist of rupees, half-rupees and quArter-rupees, 
the values of the rupees, the half-rupees and the quarter-rupees 
are as s : 3 * 5 ; find the number of the rupees. 

80 . tfow many rupees, eight-anna pieces and four-anna pieces, 
of winch tlie numbers are proportional to 2^ 3 and 4, are together 
worth ? ■ 

, 27 . If 2 men do as much work jfts $ women, and 6 WOifocn as 
'rtdich as to children, divide a .week’s wag& of. R38'antingAmen, 
•q wpmeft nn 4 15 children. , ' '' 
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29 . The sum of three fra. ans is <}$£ ; 14 times_ the first ■= 15 
times the second — 1S times the third : find the fractions. 

29 . Divide R142 among A, Z?, C, so that for every R5 given to 
A, B may get R3, and for every K7 given to B, C may get R5. 

30 . Areas of circles are to one another as the squares of their 
iadii. Divide a circle of 1 ft. radius into three equal parts by 
concentric circles. 

31 . If the weight of pure silver and of alloy in a rupee be in 
the ratio of 11 to i,and the price of pure silver be Kz. 10. Syx 
per oz. avoir., find the weight of a rupee (in grains) supposing its 
value to be that of pure silver it contains. 

3 - 2 . An estate is divided amongst 3 persons in the ratio of 7, 

8 and 10. Find the value of the estate when R2500 added to the 
largest share would make it equal to half of the whole. 

33 . A number of mangoes is to be divided amongst 4 persons 
in shares which arc as i, } and & ; what must the number at 
least be that this may be done without cutting any of the mangoes . 

XLI. FELLOWSHIP OR PARTNERSHIP. 

ti'iS. Suppose that three pc/sons A y B, C are partners in 
trading, and that A has a capital of R3000 in the business, B has 
R5000 and Cha; R6000 ; and they gain R1400 : how should the 
profit be divided ? 

It is obvious that the profit must be divided into parts propor¬ 
tional to 3000, 5000 and 6000 ; which may be done by the method 
explained in the preceding section. 

The above is an example of what is called Simple Fellow¬ 
ship, the capitals contributed by the several partners being 
supposed to continue in the business for the same period of tune. 

924 . Suppose, again, that A, 1 % C are partners in trading, and 
that A has a capital of R3000 in the business for 3 months. B has 
R5OO0 for 6 months, and C has R6000 for 7 months,_ at the end of 
which time the gain is R720 : how should this be divided ? 

Now, a capital of R3000 employed for 3 months may be taken 
to be equivalent to a capital of R9000 (/.«., R3doox 3) employed 
for 1 month ; R5000 for 6 months may be taken to be equivalent to 
R30000 (*>., R5000x6) for <1 month ; and R6000 for J months, 
equivalent to K42000 (/.*., Rfiroox ?) for 1 month. Hence the 
profit must ba divided in the proportion'of 9000, 3cooo and 42900 ; 
which may be done in the usual way. .. 

Consequently, if the capitals of partners be employed for differ¬ 
ent (periods of time, the period of dine must be made the same 
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for-all, by multiplying each capital by the measure of the corres¬ 
ponding period (of time. 

Note. In working, the several sums of money must be express* 
ed in terms of the same unit, as also the several periods of time. 

The above is an example of what is called Compound 
Fellowship, the capitals contributed by the several partners 
being employed in the business for different periods of time. 


EXAMPLES. 141. 

* 1 . A y By C enter into partnership ; A furnishes R350, B B500 
and C K750 ,* what should be the share of each in R320 profit 7 

2 . A bankrupt owes R2600 to two creditors, namely, R1200 
to one, and K800 to the other ; his assets are R700 ; what does 
each creditor lose ? 

3 . Ay By Cy D engage in business with a joint capital of £7550 ; 
at the end of a year A receives £200, B ^235, C £ 120 and D £200 ; 
how much capital did C put in ? • 

4. Ay By C are partners, A receiving ^ of the profits, and B 
and C sharing the remainder equally. A *s income is increased by 
R75 when the profits rise from# .l 3 of the capital to t \j. Find 
the respective capitals invested. 

5 . A and B are partners in a business in which A has 7$ annas 
share and B annas ; B, being the working partner, receives A 
of all the profit* the rest is divided in proportion to the capital • 
what does B receive out of R6080 ? 


8- Ay By C engage in business with a joint capital of £18000 ; 
A gives ,£2000 more than By and B £2000 more than C ; divide a 
profit of j£io8o between them. 


7 . Ay B t C enter into partnership : A puts in £70 for 5 months, 
B £y> for 6 months and C £y> for 8 months. They gain ^44. iof. 
Hoar should the profit be divided ? 

*HB. Ay By C pasture in the same field. A has in it 10 oxen for 
7 months, B has 12 oxen for $ months, and C has 15 oxen for 3 
months* The rent is R17. 8 a. How much of therein should 

each pay r 

& A Starts business with a capital of £2200 on the 16th of 
the 3rd*bf July admits a partner 5 with a capital of 
- ’ profits amount to ^449. \6s. by the 31st of December* 
h person’s share ? 

■ ' :iM>^£ ; ^an4‘ $' become partners, T> bringing R5400 and it 
f . 4 of 3 months i>.doubles his capital- and a new 
admitted who brings K3700; and at the end of 
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5 months E trebles his capital. The year’s profits amount to 
Hi200 : how ought this to be divided ? 

11 . A and B start a business with capitals as 5 \ 7. They 
withdraw respectively § and -J of their capitals at the end of 
4 months. At the end of the year a profit of ,£226 is divided ; 
find A’s share. 

12 . A and B entered into partnership with £700 and ^600 
respectively. After 3 months A withdrew 3 of his stock but after 
3 months more he put back g of what he had withdrawn. The 
profits at the end of the year are £726 : how much of this should 
A receive ? 

13 . A and B start a business, A puts in double of what B 
puts. A withdraws £ of his stock at the end of 3 months but at 
the end of 7 months puts back £ of what he has taken out, when 
B takes out £ of his stock. A receives R300 profits at the end of 
the year ; what does B receive ? 

14 . A and B hire a meadow for 6 months. A puts in 21 cows 
for 4 months ; how many can B put in for the remaining 2 months, 
if he pays $ of what A pays ? 


XLII, ALLIGATION. 

395 . The following are examples of Alligation or the mixing 
of things of the same kind but of different qualities. 

Ex amble x. How must a .grocer mix teas at 2 s. 6d. a lb. and 
3-f. gd. a lb. so that the mixture may be worth 31. a lb. ? * 

When the biixture is made and sold at 3^. a lb., each lb. of the 
cheaper tea in it brings a gain of 6d, and each IJb. of the dearer 
tea brings a loss of 9 d. Therefore 9 lb. of the cheaper tea brings a 
gain of 54r/. and 6 lb. of the dearer brings a loss of 54<f. Hence, 
in order that there may be neither any gain nor any loss, for every 
9 lb. of the cheaper tea we must take 6 lb. of the dearer ; therefore 
the proportion is 9 parts to 6, that is, the leas must be mixed in the 
inverse ratio of the differences of the two prices and mean price* 

• 

Example 2. In what proportion should teas at is. 6</., 34,, 4 s. 3 d. 
and 4f„ gd, a lb. be mixed to make a mixture worth 4* a lb. ? 

* The first two prices are under, and last two above, the mean 
price. We take equal quantities of the: teas at the first*two prices, 
and the mixture is worth is, gd. a lb ; we also take equal quantities 
of the teas at the last two prieps, and ; the mixture is worth 4*. 6£ 
alb. Now we mix these two mixtures us in Ex. 1, and we find 
that these must be taken in the proportion of 6 to 15 or a to 5. 
Consequently the teas are mixed in the proportion of x, t, f. . 
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Note. Instead of taking equal quantities we might take the 
teas in any proportion to make the fust two mixtures ; and conse¬ 
quently an example of this kind (in which the number of ingredi¬ 
ents is more than two) may have an unlimited number of solutions. 

"Example 3. In what latio must a grocer mix Mig.tr at 6a. per 
seer with sugar at 4a. per seer so that by selling the mixture at 5^. 
3 p. per seer he may gain J of his outlay? 

ij of the cost price of a seei of the mixture = 5^. 3 p .; cost 
price of a seer of the mixture » 50. + n p. Non proceed¬ 

ing as in Ex. 1, we find that sugar at 6 a. per seer must be mixed 
with sugar at 4a. per seer in the ratio of (4a. 6 p. -4^.) to (60. - 4 a* 
6p.), i. e.j of 1 to 3. 

EXAMPLES. 142. 

^ 1 . How must sugar at 4 a. per seer be mixed with sugar at 50. 
per seer to make a mixture worth 4<i. 3/. per seer ? 

2 . In what ratio must tea worth 2 s. 7 d. per lb. be mixed with 
tea worth 3 s. $d. per lb. to make a mixture worth 3T. per lb. ? 

3 . Tea at 2J. 6 d. per lb. is mixed with tea at 4J, irf. per lb., 
and the mixture is sold for y. 5</. a lb.; how were they mixed ? 

4. In what ratio must a giocei mix coffee at 3*. per lb. with 
chicory at 7 d. so that by selling the mixture at is. per lb. He may 
gain j'j of his outlay ? 

V* 6. A grocer buys black tea at is. 6 d. per lb. and green tea at 
3f. 9 d. per lb. ; how must he mix them so that by selling the mix- 
'lure at 3 s. per lb. he may gain £ of his outlay ? 

6. In what proportion should water and wine at 12J. 6 d. a 
gallon be mixed’to reduce the price to ioj. a gallon ? 

7 . Currants at 5 d. per lb. are mixed with currants at 9 d. per 
lb. to make a mixture of 17 lb. worth 7 d. per lb ; how many 
pounds of each are taken ? 

8. A person bought 60 md. of rice of two different sorts for 
E153. \ia. The better sort cost K3 per md. and the worse K2. 4 a. 

per nub How many maunds were there of each sort ? * 

£ 

f>. A liquid F is 1? times as heavy as water, and water is i£ 
times as heavy as another liquid Q ; how much of the liquid P 
njpKkbe addled to 7 gallons of the liquid Q so that the mixture may 
weigh as much as an equal volume of water ? 

tO. A mass of gold and silver weighing 9 lb. i& worth £318. 
itt. Pit ; if the proportions of gold and silver in it were inter¬ 
changed, it would be worth £129. joj. 6d. ; supposing that the 
price df gold & j£$. 17^ lo^rf. per oz., find the proportion of gold 
ttft mass, and the price of silver per 02. 

- • < V • § 
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11 . A merchant has wines worth ys 9;, iu. and 1 cl a gallon 
respectively : how must he mix them to obtain a mixture worth icj. 
a gallon, using equal paits of the first two kinds, and also equal 
parts of the last two kinds ? 

12 . In what proportion must a grocer mix teas at 2 s. 6 d. % 2 s - 

and 4 s. 6 d t per lb. to make a mixture worth 4 s. per lb., using equal 
parts of the first two kinds ? 5 

19 . A man has whisky wo>th 22J. a gallon, and another lot 
worth iSl a gallon ; equal quantities of these are mixed with water 
to obtain a mixture of 50 gallons woith r6.v. a gallon ; find how 
much water the mixture contains. 

14 . A grocer buys, teas at 2 s. 6//., 3*. and 3$. 9 d. per lb. res¬ 
pectively : ho.v must lie mix them so as to obtain a mixture 
worth 3 j. 3</., per lb., using the first two kinds in the proportion 
of 2 to 3 ? 

16 . A grocer wishes to mix teas at 2.c., 3„v., 3s. 6d. and 4J. per lb. 
respectively : how must he mix them (using the first two kinds 
in the proportion of 2 \ 3, and the last two in the proportion of 
3 ; 4) so that by selling the mixture at 3.*. 4 d. per lb. of the 
receipts may be clear piofit ? 


XL 1 II. AVERAGE VALVE. 

S'jO. The average or mean value of any number of quanti¬ 
ties of the sau.e kind is their sum divided by the number of them. 

Example , Find the average age of four boys who are to, 11, 
13 and 14 years old respectively. 

Average age**?>years* 12 \ears. 

EXAMPLES. 148. 

Find the average of the numbers, 

1. fi 2 , * 4. 5- 2 s » 10 > *3r 15* SO¬ 
S' 3h 7l 9b ’O' * «’3i 7*6, 8 - 9 , 31 , ' 8 . 

6 . Fmd the average age of five boys who are 13,15, n, 9 and 
8 years old respectively. 

fl. What was the average daily expenditure of a man in 1880,* 
who spent U765. jo . 9 in the first half-year and R8$t. 5.3 in 
the last l 

7 * The population of a town was 28750 in 1S70 and 3000P in 
1880*; find the average annual increase between the two dates. 

8. Of 20 men 12 gain £3, 7/, each and S men gain £2. Ss. 
each ; what is the avenge gain per man ? * 
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0. Five men weighed respectively 8 st. 8 lb., g st. 4 lb, 10 st., 
10 st. 10 lb. and 11 st. 6 lb. ; what is the average weight per man ? 

10 . If 20 chairs are bought at R5 each, and 15 at R4. 8«r. each, . 
and 15 more at R 4 each, what is the average price of a chair ? 

11 . A train travels 1 mile in the first 10 min., ih miles in the 
next 10 min., 2 miles in the next, miles in the next, and 1 mile 
in the next : whaf is the average speed of the train per hour ? 

12 . The average weight of 6 men is 10 st. ; two of them 
weigh 9 st. 7 lb. each ; find the average weight of the others. 

13 - The average age of 8 men, 7 women and 1 boy is 45 years, 
that of the 8 men being 48 years and of the 7 women being 46 ; 
determine the age of the boy.* 

14 . The average age of 5 children is 7 years, which is increas¬ 
ed by 6 years when the age of the father is included ; find the age 
of the father. 

15 . The average weight of 7 men is diminished by 3 lb. when 
one of them who weighs 10 stones is replaced by a fresh man ; 
find the weight of the new man. 

16 . The average age of a class of 20 bdys is 12 years ; what 
will be the average age if 5 new boys receive admission in the 
class, whose average age is 7 years ? 

17 . If the chairs in Question 10, are sold so as to gain £ of the 
cost price, what is the average selling price of a chair ? 

18 . The average price of a chair, a table and a cot is R19 ; 
the average price of the table, ithe cot and a book-shelf is R22 ; 
if the price of the book-shelf be Ri6, find the price of the chair. 

18.1 JThe average temperature for Monday, Tuesday, Wednes¬ 
day and Thursday is 6o° ; the .average for Tuesday, Wednesday, 
Thursday and Friday is 63" ; if the ratio of the temperatures for 
Monday and Friday be 21 I 25, find these temperatures. 

XL IV. PERCENTAGE. 

227 . The term per centum or per cent, means for a 
hundred . .. * 

Suppose that a’trader who has a capital of R4000 £ains R200; 
he gains Rs for every hundred of his capital. This is expressed 
by saying that the traders gain is 5 per tent. 

Note* . The symbol % or the letters p. c. are used as an abbre- 
viationforthe words per cent. 

' . . ■_ , ■ 

\» What fraction of a number does 5 p. c. of it denote ? 

c. o(a number of the number**^ of the number* 
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Example 2. How much is 6J p. c. of R320 ? 

The percentage — -^ of R320—~> of R320—R20. 

EXAMPLES. 144. 

What fractions are denoted by the following rates per cent. ? 

1 . J2i- 2 . 33' 3 . 4 . g. 5 . 125. 

Find the value of 

5 p. c, of R700. 7 . 7i p. c. of ^140. 8. | p. c. of ^20. 

8. 35% of 3480 men. 10. |% of a sq. ft. 11. 8*5% of 50 cwt. 

12. A man’s income is R3000 a year ; if he spends p. c. of 
it each month, how much does (he save in a year ? 

13 . Five per cent, of the tot.il population of a town are 
English men ; the rest arc Hindus ; if the population of the town 
be 37820, what is the number of Hindus ? 

14 . A man’s income in 1871 was ,£500 ; in 1872 it was in¬ 
creased by 20 p. c. 4 what was his income in 1872 ? 

15 . Find the difference between f of R70 and | p. c. of R70. 

10 , A testator bequeathed by will | of his estate to his son, 
60 p, c. of the remainder to his daughter, and the remainder to his 
widow ; the son got £75 more than the daughter. How much did 
the widow receive ? 


Example 3. What rate per cent, does the fraction £ denote ? 
The fraction, 

8 8 x 100 100 100 

rate per cent. * 37$. 

Example 4. What per cent, of R401S R3 ? 

? T 300 _W„li. 

40 40x100 100 loo 


The fraction 


40x100 100 
rate per dent.—7J. 


EXAMPLES. 143 . 

What rates per cent, do the following fractions denete ? 

2 . J. 3 . 4 . Jf. 5 . f. 

7 . §. 8. )|. ». s* 10 . ’ft. 

What per cent, of 
11. R161SR13? 


12 . R40 is R8 ? 18 , £3 is 121. J 



236 


ARITHMETIC 


14 . ’25 is Jr 16 . iis- 7 ? 10 . ^ is 1 

17 . Of 3120 men in a town, 420 died ; what per cent, survived ? 

18 . Out of a debt of ^2500, Ri 900 is paid ; what percent* 
of the debt still remains unpaid ? 

19 . The number of boys in a school in January was 320 ; in 
February it increased to 360. Find the increase per cent.* 

20 . A mass of gunpowder is made with 2 lb. 5I 02. of nitre, 
5 02 of sulphur and 7I 02. of charcoa'I; find the percentage compo¬ 
sition of the powder. 

21 Standard gold contains 11 parts pure gold out of 12 ; what 
per cent is dross ? 


Example 5 Of whatlsum of money is R30, 5 p. c. ? 

5 p. c. of the sum = 1130, 
or \ f!ff of the sum - £30 ; 

the sum— R30* 1 $< > ’* U6oo. 

EXAMPLES. 140 . * 

Of what number is 

l. 22, 10 p. c. ? 2. 57. 4f p. c. ? 3 30, t?o p. c. ? 

4 . 81, 3 p. c. ? f. 2j, 2i p. c. ? 8. 3I, '27 p. c ? 

7 . A man spends 1132504 year, which is 66 § p c. of his yearly 
income ; find his income. 

8. A man spends 60 p. c. of his income and saves R2000 ; what 
is his income ? 

0. The population of a town'.increased 7 p. c. from 1880 to 1883, 
and its population in the latter year was 13910; what was its 
population in 1880 ? 

10 .. If a tax of 10 p. c. on the income of a man yields R300, 
how much will an income-tax of 5 pies in the 14 produce ? 

MISCELLANEOUS EXAMPLES. 147. 

1 . The price of a bottle of red ink is 20 p. c. more than that of 
a bottle of black ink; If a bottle of red ink costs 12 annas, how 
much will a bottle of black ink cost ? 

&• A trader 1 in his first year gains 8 p. c. of his capital, but inf. 
thc.secohd .waf loses 10 p. c. of what he had at the end of the first j 
yeatVand hiscapital is K224 less than at first 5 find his original 
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3 . A tiadeHs capital increased ro p. c. every year ; at the end 
•of 3 years it was K6050 ; what was his capital at first ? 

4 . In a mixed school 25 per cent, of the scholars are infants 
tinder 7, and the number of girls above 7 is of the boys above 7, 
and amounts to 36 ; find the number of children in the school, 

5 . A man spends 5 p. c. of his income in insuring life, and this 
part is exempted from income-tax ; his income-tax which is laid at 
4 pies in the rupee, amounts to H30. 5a. ; find his gross income, 

0. Three casks contain equal quantities of wine ; a mixture is 
formed by taking 25 p c. of the fiist ca^k, 35 p. c of the second and 
45 p. c. of the third ; what per cent, of the whole quantity is taken ? 

7 . Two mixed schools have 90 and 120 children respectively ; 
in the first 60 p. c. and in the second 50 p. c, of the children are 
boys • what per cent, of the children in the two schools are boys ? 

8. In a towfi the numbers of male and female inhabitants are 
3450 and 3020 respectively ; the decrease in the former is 10 p. c., 
while the inct ease in the latter is 5 p. c. Find the increase or 
decrease per cent, of the total population. 

9 . In a mixture of coffee and chicory the coffee is 40 per cent ; 
to 500 lb. of the mixture a quantity of chicory is added, and then 
the coffee is 36, 4 , p. c. Ilow mriny pounds of chicory are added ? 

10 . If A 1 s income be 10 per cent, more than />”s, how much 
per cent, is IV s income less than A*s ? 

11. A sells his goods to per cent, cheaper than /?, and 10 per 
cent, dearer than C‘; how much per cent, are C’’s rates lower 
than /fs ? 

13 . The price of sugar being raised 10 p. c , by how much 
per cent, must a man reduce his consumption of that article so as 
not to increase his expenditure ? 

XLV. COMMISSION, BROKERAGE, PREMIUM. 

‘ 438 . Commission is the sum of money paid to an agent for 
buying or selling goods or property of any kind. It is usually a 
percentage upon the value of goods bought or sotd. 

The agent is sometimes called a broker, especially when he 
buys or sells Government Promissory ftotes, Shares of Companies, 
etc, and the commission, brokerage. 

Premium is the sum of money paid to an Insurance Company 
which, in consideration thereof! undertakes to make good a loss 
incurred through fire or shipwreck, or to pay a certain sum of 
money after a man’s death to his relatives. The instrument 
containing.the contract is called, the Policy of Xnaurano© ; 
and the stamp duty on the policy is called the Xtalipy .fluty. 
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Premium is usually a percentage upon the sum of money which 
the insurer or his relatives are to receive. 

Commission, Brokerage and Premium are therefore names 
given to a percentage in particular cases. 

Example i. An agent buys goods worth R75C, and receives 
a commission of 2$ per cent.; how much does he get ? 

3! *1 c 

Commission =»~ ? of R75o*»R ■ «Ri8. 12a. 

100 4 

Example 2. A cargo, valued at £ 760, is to be insured at 5 p. c, 
premium ; what sum must be insured that, in case of loss, the 
value of cargo and the premium paid may be recovered ? 

tf every ^95 (£100-£5) be insured for £i°p, then in case of 
loss both the value of goods and premium paid will be recovered. 

Now since ^95 must be insured for £100 , 


£1 . £‘»°f. 

£l<n . £ J -°Vt w , 


£800. * A ns. 

EXAMPLES. 148. 

1 . A broker purchases goods worth K5000 ; what is his com¬ 
mission at 3& per cent. ? 

2 . What is the cost of insuring cargo valued at ^7000, the 
premium being 3^ per cent ? 

3 . A commission agent sells 720 bales of jute at R7 per bale j 
what commission does he receive at i£ per cent. ? 

4 . An agent buys a house for £6750, and receives commission 
at R3. 12 a. per cent.; what has his employer to pay altogether ? 

8. A broker received | p. c. (or buying Government Promis¬ 
sory Notes. His brokerage amounted to R35 ; what was the value 
of the Promissory Notes bought ? 

0 . A'ship is insured for j of its value at i| p. c. and the 
premium is £20 ; what is the ship worth ? * 

« 1, The premium on a policy of insurance at 4 p. c. is R120 j 

find the amount of the polity^ 

0. Hoty much must be paid to insure a cargo worth ^5720, 
the premium being 25r., policy dnty is. (xd y end brokerage 9c, 
per respectively ? 

9, : Foe what sum must a merchant insure a cargo worth R9760 
# ,at2| ^ v|^ytm case of loss both the cargo and premium may 
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10 . Goods worth £7740 are insured at 3^ per cent., so that 
in case of loss both the value of goods and premium may be 
recovered ; find the amount of premium paid. 

1 L. Cargo worth £5000 is to be insured, so that in case of loss 
its value and all the expenses connected with its insurance may be 
recovered. The premium is 2 T ' (1 per cent., policy duty per cent, 
and brokerage £ per cent. ; for what sum must the cargo be insured 
and what is the amount of the whole expense paid on insurance ? 


xlvi. profit And loss. 


Under this head we estimate a profit or a loss, not abso- 
lutely, but in relation 10 the cost price, that is, as so much per 
cent, on the cost price. 


Example 1. If chairs are bought at R5 each, and sold at 
R5. 9<2. each, what is the gain per cent. ? 

The gain is 9 a. on R$ or 8oa. ; and we have to find what per 
cent, of bon. is 9 a. 


Now, the fraction**^ = ; 

bo 80x100 100 100 

,^he gain is 11^ per cent. 


Example 2. A horse is bought for R80, and is sold at a profit 
of 25 p. c.; what does the profit amount to, and for how muclvis 
the horse sold ? 

Profit — 25 p. c. of R8o«=» tVo of R8o~R20. 

The horse is sold for R80+R20, or R100. 


Example 3. Some goods are bought for R90; for how much 
must they be sold so as to gain 10 per cent. ? 

The selling price«110 p. c. of cost price 
■* of R9 o-»R99. 

Example 4. By selling sugar al R12 per md. I gain 20 p. c ; 
at what price per md. did f buy it ? 

• 120 p. c. of the cost price**selling price, 
or {$8 of the cost price-Ria ; 

the cost price*-Riax|$8 

Example 5. If 10 p. e. be lost by selling an article fat £72* for 
how much should it have been sold so as to gain 5 per cent ? 

90 p. c. of the cost price** R^j, 

.« * I 5y ... — Rt2, 

.% 105 Arts. 
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Example 6. By selling a house for £69 there is a loss of 8 p.c ; 
what would be the loss or gain per cent, by selling it for £78 ? 

£69*892 p. c. of the cost price, . 

/. £i . 

* 7 *-*%™ . 

*■ 104 . 

,v There would be a gain,of 4 per cent. 

EXAMPLES. 141). 

1. 1 sell for R20 that for which I gave 14 t 6 ; what is my gain 
per cent. ? 

2. At what rate per cent, is the loss on selling for £ 11 . 9.8| 
what cost £15.6.3? 

3. I sell 20 articles tor the same money as I paid for 25 ; 
what do 1 gain par cent, on, my outlay ? 

4 . If the selling price of \ of a number of toys be equal to the 
cost price of the whole, find the profit per cent. 

5 . 70 gallons of wine aie bought for £50, and 9 gallons are 
lost by leakage ; the remainder is sold. At is. 10W. a pint ; find 
the gain or loss per cent, on the outlay. 

0 . Certain articles arc bought at £12. 15J. for too, and are sold 
at 7 .\ guineas for a dozen ; find the gain or loss per centi 

7 . A person by selling 48 yards of cloth gained the cost of 16 
yards ; find the gam per cent. 

8 . 320 maunds of rice were bought at K5 per niaund, and sold 
at a loss of 5 p. c. ; find the total loss and the selling price per seer. 

8. A merchant buys certain goods at £6. 19. 3 per cwt. and 
pays f $j. per ton for expenses ; at what price per lb. must he sell 
them so as to gain 15 p. c. on his total outlay ? 

10, If oranges are bought at the rate of 15 for a rupee, how 
many m&st be sold for a rupee so as to gain 25 p. c. ? 

11 . The cost pr ice of a book is js. 6 d, \ if the expenses of sale 

be 5 p. c. upon this, and the profit 4 o p, c. f what would be the 
retail price > ■ . ■ 

. 12. 24. gallons of ale are bought at zjr.'a gallon and 30 gallons 
^>f potter ,at 14. a gallon, and they are mixed together. If 13 
gallons of the mixture be lost by leakage, and 20 gallons sold at 
zs. 3^ a gallon, at what price per. gallon must the remainder be 
sold |0‘goto 2Q 'p> ©. on the whole out lay f 

lii bought a quantity' of tea fbr Ry 5; sells f of 

a losswhat rato> per ceutv must he raise, that 
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selling price, in order that by selling the rest at the increased price 
he may gain 4 p. c on his outlay ? 

14 . 1 bought note paper at the rate of 8 annas for 5 quires, and 
sold it so as to gain as much on the cost of 32 quires as 8 quires 
were sold for ; at what price did 1 sell the paper per quire ? 

15 . 4 horse is sold for R440, at a loss of 12 p. c. ; how much 
did it cost ? 

16 . A quantity of sugar is* sold at 6 a. 9 ft. per seer ; the gain 
is 12$ p. c. and the total gain is R15. What is the quantity of 
sugar sold ? 

17 . If oranges are sold at the rate of 11 for the rupee, and 
the gain is 8£ p. c., at what rate were they purchased ? 

18 . A bankiupt’s stock was sold for R520; at a loss of 17 per 
cent, on the cost price ; had the stock been sold in the ordinary 
course of tiade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price ? 

19 . A horse was sold for R240 at a loss of 5$ p c. ; for what 
should it have been sold to gain 26 p. c. ? 

20. Tly selling tea at 3J. per lb. a grocer gains only 5 p. c. ; 
by how much must he raise the price so as to gain 15 p. c. ? 

21. If by selling 7 mangoes for K1.2.4& there be a profit 
of to?, per cent., at what price per dozen must they be sold to gain 
20 per cent, ? 

22 . If a man lose 4 p. c. by selling oranges at the rate of 12 a 
rupee, how many a rupee must he sell them so as to gain 44 p. c. ? 

23 . If by selling goods for R141 there be a loss of 6 p. c. ; 
what will be the loss or gain per cent by selling them for R159 ? 

24 . Goods were sold for ft37. 8a. with again of 12} p c. ; 
what would have been gained or lost by selling them for R33. 8a. ? 

25 . Tea which cost ft6o per md. is retailed at R2. 8a per seer, 
and there is a waste of 10 p. c ; what is the rate of profit per cent. ? 

26 . Sulphuric acid worth yt. per lb. absorbs moisture and 
becomes 2k p c. heavier ; what is it then worth per lb. ? 

27 . *A merchant sells tea to a tradesman at a profit of 40 p. c » 
but the latter becoming bankrupt pays only 12J. in the £ ; how 
much per cent, does die merchant gain or lose on his outlay ? 

28 . A tradesman’s pi ices are, 30 p. c. above the cost jnice; if he 
allows his customers to p. c. on his bi)),'what profit does he make ? 

29 . How much percent, must a tradesman add on to the cost 
price of bis goods, that he may make c- profit after allowing 
his customers a reduction of 5 p. c. on%j$jiill ? 

30 . The price of flour being raised ao per cent., by haw mqeh 

’ * C. A. 16 
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per cent, must a man reduce his consumption of that article so as 
not to increase his expendiiuie ? 

3 L An article when sold at a gain of 5 p, c. yields R15 more 
tluin when sold at a loss of 5 p. c.; what was its prime cost ? 

|r 32 . A man sells an article at a loss of 10 p. c. ; if he had 
received R5 more, he would have gained i2&p. c. What did the 
article cost him ? 

33 . A piece of doth is sold fot R40. ic^. at a profit of 30 p. c. 
If it had been sold at 14 1. 12a. per yard, the profit would have- 
been ft 12. ; how many yai'ds are there in the piece ? 

f 34 . A man embavks'his capital in three successive ventures. 
In the first he clears 80 p. c, and in each of the others he loses 
15 p. c. ; what per cent, does he gain or lose on his original outlay? 

36 . A boy buys a numbei of apples at 6 for 4 a. and a third of 
the number at 4 for hi. • at what rate must he sell them to gain 
20 p. c. on his outlay. 1 I t Supposing his total profit to be 144 , how 
many did he buy ? 

• 36 . How must a grocer mix teas at 3-f. a lb. and 35. i>d. a lb., 
so that by selling the mixture at 3J. 8rf. a lb. he may gain 10 p. c. ? 

37 . I must sell myistockof sugar at 3 a. 6/». per lb. to gain 
33J per cent. ; by mixing it with an inferior sugar in the propor¬ 
tion of 4 to 1 1 gain 33^ p. c. b> selling at Ri. 9 a. 6f>. for yb lb. 
Find the cost of the inferior sugar per lb. 

38 . A grocer proposes to sell his tea at 10 per cent, profit* 
but adulterates it by adding J of its weight of an inferior tea 
which costs him f of the price of the better ; what profit per cent, 
does he make ? Also in what proportion must he mix the two 
kinds so as to gain 20 per cent. ? 

30 . A merchant buys 1575 cubits of cloth. He sells J of it 
at a gain of 6 p. c., } afc a gain of 8 p. c., \ at a gain of 12 p. c. 
and the rest at a loss of 3 p. c. If he had sold the whole at a 
gain of 5 p. c. he would have received R120. 12 a. more than he 
did. What was the prime cost of a yard ? 

40. How must wine at 20J. a gallon and brandy at 45*. a 
gallon be mixed, so that by selling the mixture at 35*. a gallon 
there may be a gain of 15 p. c. on theiprice of the wine and 20 p. v. 
on the price of the brandy ? 

41 . A mixture of two kinds of wine, at 2 os. and 25 s. a gallon, 
is sold at a gain of 10 p. c. If the two kinds had been sold 
separately at a gain of 15 p. c. and 8 p. c. respectively, the total 
profit would have been the same. In what proportion were the two 
kin^s of wine, mixed together ? 

- > 42. A tradesman by means of a false balance, defrauds to the 
•extent of 10 p. c. in buying goods, and also defrauds in selling. 
Wbat jpr eefcft does he gain on his outlay by his dishonesty ? 
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43 . A man sells a house, at a loss, for R400 ; had he sold it 
for Rsoojiis gain would have been 35 of his former lo^s ; find the 
cost price of the house. 

44. A merchant has goods Iworth ,£300 ; he sells one-third 
of them so a* to lose 10 p. c. By how much per cent, should he 
raise that selling price in order to gain 10 p. c. on the whole ? 

* 

XL V 11 : SIM P LE 1 N TEREST. 

• 

230 . Interest is money paid for ’.he use of money lent. The 
money lent is called the Principal. . The Amount is the sum of 
the principal and inteiest at the end of any time. The rate of 
interest is the money paid for the use of a certain sum for a 
certain time Thus, if 1 bonow a sum of money on the condition 
dial for the use of every rupee in the loan for a month I shall pay 
an interest of A anna, I am said iu borrow at the iu(c u' \ anna per 
rupee per month. Again, If 1 borrow on the condition that for the 
use of every R100 in the loan for one year 1 shall pay an interest 
of R5, I am said to borrow at tic rate 01 5 per cent, per annum. 

Note. Per annum means .or a yea 1. 

231 . When interest is calculated simply on the original prin¬ 
cipal it is called Siinplo Interest, 

Note l. The term inteiest is generally used in the sense of 
simple interest. 

Example 1. Find the simple interest on R24 for 5 months ai 
A anna per rupee per month. 

Interest on lit for 1 month => \a. " 11 ^, 

.*.R24 for 1 month x 24, 

.■.U24 for 5 months —11^x24x5. 

R3. 12 a. 

Hence, to find the interest we multiply the principal by 5 and 
by jfc, that is, we multiply it by a V The work in practice should 
stand thus : 

R. 

24 
_ 5 

32 ) 120 ( R3. i2«. Am. 

96 

24 

16 

384 ( 12 

3 3 . _ 
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EXAMPLES. 150 . 

Find the simple interest on 

1 . R58 for I4 months at tp. per rupee per month. 

2 . R76 for 9 months at 2 pice per rupee per month. 

3 . R240 for 1 year at 3/». per rupee per month. 

4. R375 for 15 months at f anna per rupee per month. 

5 . R29 for 3 years 3 months.at 2 p. per rupee per month. 

6. R720 for 18 months at 47*. per rupee per month. 


Example 2. Find the simple interest on R728 for 51 years at 
4 per cent, per annum. 

Interest on Rtoo for t year *>>R4, 

.Ri for x year — Rf^, 

.R728 for 1 year “R 1 ?^ 4 , 

.R728 for 5 yearsi**R 7a ?a^t 

. **Ri45- 9* 7lP- 

Hence we deduce the following rule : 

Multiply the principal by the rate per cent . and by the number 
of years, and divide the product by 100. 


The work should stand tnus : 

We divide R14560 by looby 
cutting off the two figures on the 
right ; thus the quotient is R145 
and R60 is the remainder : this 
remainder is equal to 960a. ; this 
divided by 100 gives gn. as quo¬ 
tient and 60 a. as remainder : 
this remainder is equal to 7207*. ; 
this divided by qjp gives 7*2 p. 
as quotient. 


R. 

728 

_ 4 

2912 

_.J 

too ) R145/ 0 

16 

* 9 % 6 o 
12 

p. 7,20 

Interest~R 145. 9 a, 7 ' 2 p. 

-R145- 9 rt - 7 lp- 


Koto 2. The amount may be obtained by adding the interest 
to the principal. Thus the amount in the above examjjjilq, 

-*R728+Ri45. 9 a, 7 \p. 

-K 873 . 9 <*-7\p‘ 

If the amount only is wanted we may. afso proceed thus : 
lnter*t on R100 for 5 years at 4 p. c. ■■ R20. 

The amount of Riooin 3 years «»R 120, 

V, .Ri ... 

, ,v ....■- tt72jS ..- 

1V . ' 7* 9* 7lP- 
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EXAMPLES. 151. 

N. B. The rate per cent, is understood to he per annum unless 
otherwise stated. 

Find the simple interest on 

1 . R200 for 3 yr. at 4 p. c. 2 . £300 for 4 yr. at 5 p. c. 

3 . R750 for 7 yr. at 6 p. <v 4. /128 for 15 yr. at 3 p. c. 

5 . R450 for 11 vr. at 4^ p. c. 6. ,£8co for 3$ yr. at 4 p. c. 

Find the simple interest and the amount of 

7 . R495. 4*. for 2| yr. at 3%. 6. £325. 51. for 4 yr. at 2|%. 

O . R225. iuz. g p. for 4 years at 1 per cent, per month. 

Find the amount only of 

10 . R250 for 2 yr. at 7 p. c. LL ^304 for 5 yr. at 4$ p. c. 

12 . R335 for 3^ years at f per cent, per month. 

13 . R720. 8 j. bp. for 2} years at 2$ per cent. 

14 £329. gs. 4§</. for 7j years at 3J per cent. 

15 . £220 for 7 months at 4} per cent 

Note 3 . When the rate per cent, and the number of years 
(or either of them) are fractional numbers, it is convenient first 
to multiply these two, and then multiply the principal by the 
product. 


Example 3. Find the simple interest on R345, 10*. 3p. for 
2 years 6 months at 5$ per cent. 

Now, 2 years 6 months «2§ years ; 
and 2 $X 5 i-fxV“ A “S" a « 

R. a. p. 


34S 

1728 


16 

i 




12097 


8 i 3629a 


R45J 6 

16 


8 


*■ SM 

t2 

A 10,01 


3 

5 

3 

7 


9 

3 


$ee Example 2. 

*■ ' • 

The interest-R45. 5 a, io'i 4 fA 
p*R45- 5«« lofiftA 
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EXAMPLES. 15 % 

N. B. When the time is given in months ami days, 12 months arc 
reckoned to the year, and 30 days to the month. 

Find the simple interest on 
O' 1. R375 for 3j.years at 2 J per cent. 

2. £450 for 6$ years at 3Tper pent. 

1/8. ^875 for 3 years 4 months 15 days at 5^ per cent. 

Find, to the nearest pie, the simple interest on 
4 . R309. iotf. 3/>. for 5 months 10 days at 4J per cent. 

1 

6. Rar, 15 a. <yp, for 2 years 9 months at 3$ per cent. 

*0 8. R101. 13a. for 1 year 7 months 6 days at 5 per cent, per 
month. 


Note 4 . When interest has to -be calculated from one day of 
the year to another, it is customary to include one only of the days 
named. 

Example 4. Find the interest ou /320 from January 4th to 
May^otlr, at 3 per cent. 

Number of days ** 27 + 28+31 +30+30=146; 

■ 146 dr,vs~?,|jj of a year —g yr. ; and 3xg»f. 

£> 

320 

6 

5 ) *920 

£zM 

20 

s. 1680 

_JI2 

d. 9 60 \ the interest—^3. 161. qfog 


Mote 5. It should be noted that factors of 365 ar^ 5 and 73. 

EXAMPLES. 153. 

tr. B. Vlw n the time is given in days or yt&rs and days t the ytat 
is takentbr Icoqstst of 365 days. 

Find thesimpie interest on k 

April 4th to June 16 th at 3 p. c* * 

Feb, 2 3rd to Sep. 30th at 4^ p* c. 
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H 3 2L gtf. from Dec. loth, 1887, to May 4th, 188S, at 3! p. c. 
£847. 151. from Jan. 1st to April 1st at 2 i p. c. 

R349. 8/f. 9/. from June 1st to Oct. 4th at sf p. c. 

K309. 12/?, for 1 year 73 clays at 2)f p c. 


tilt! Inverss question^ on Simple Interest. '■ 

Example 1. At lohnl rate per cent, will R425 amount to R476 
in 3 years ? 

Interest on R425 for 3 years =* Rji, O’. e, R476 —R425), 

.Ri for 3 years — ftjVj, 

.Ri for » year - K(AVrs* 

.’.R100 for 1 "year ■^•IVji’sVA 0 

- R4 ; 

/. the rate per cent. =» 4. 


EXAMPLES. 154 

At what rate per cent, will 

1. R300 amount to R337. 8<i. in 5 years ? *•——- 

2 . R825 amount to U905. ja. in 3 years ? 

8 . £142. 10J. .amount to .£163. 13c. 11 Jr/, in 4! years ? ■ 

the interest on R?22i4. r 4 a. amount to R462. 12 a. 9^. in 7 
months to days ? 

5 . a given sum of money double itself in 20 years ? ft ■ , 

0. the interest on any sum' of money be jjths of the amount j 
in 20 years ? 

/ 7 . the interest on £1368. 15J. become -£14. 4 s. 7 id. from July 
5th to Nov. 20th ? 

8- ^t.what rate per rupee per month will R250 ^amount to , 
R312. 8 a. in 8 months ? * 


Example 2. In Iww many years Will ,£300 amount £405 at 
5 per cent ? 

Interest on £300 for 1 year»«£^J}J|4-.£i5 • and fnterest on 
£300 for the required number of y^ears—£403 -£300*•£105. ? 

the required number of years » ■* 7* 

im a A * 5 
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EXAMPLB8. 155. 

« 

In what time will 

L' R475 amount to ^532 at 4 p. c. ? 

2. R266 . 10.8 amount to R293 . 5 . 4 at 3 p. c. ? 

3 . ^* 45 * -6.8 amount to ,£1667.4,4^ at 4^ p. c. ? 

4 . In how many years and months will the interest on ^3125 
amount to ,£556 . 12.9$ at 3* p. c. ? 

5 . In how many years, months and days will R425 amount 
to R474.3.8 at 5 p. c. ? 

ht 6. In how many days will the interest on /121 . 13 . 4 amount 
Mo £2 . o . 5 at 6£ p. c. ? 

7 . In how many years will a sum of money treble itself at 3$ p.c.P 

y 0. In what time will the interest on any sum of money at 
^ 6| p. c. be ‘1875 of the principal ? 

fV ®* what time will the interest on any sum of money at 
1 3 p. c. be \ of the amount ? 

,- 10 . On Feb, 1 st-. 1818, a person borrowed ^400 at 6J p c., 
promising to return it as soon as the interest amounted to £5 : on 
what date did the loan expire ? 

j l - 11 . In how many months will £3200 amount to R4000 at 
3 pies per rupee per month ? 

Example 3. What principal will amount to Rtooo in to years 
at afr per cent. ? 

Interest on Rico for to years at p. c. — R25 ; 

Rloo amounts to R125 in 10 yr. at afc p» c. 

Of the amount R125 the principal »R 100, 

• a, _ iAJ.00 

• ...*. 1 . 

/. .Riaoo.,.-Rio^ao 

-R800. Arts, 

EXAMPLES. 150. 

What principal will amount to 
h R909 in 5 years at 4 per cent. ? v 

v 2, R4546 - to, 8 in 11 years at 5J per cent ? 

j£i9p* 3 years at 4pnr .cent. ? 

!, ■' A, - 9. 4$ in 3 years 7 months at af per cent, ? 

in 2 years 4 months and, 12,days «t 6jper cent. 
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8. R737. 8 a. in 100 days at 3$ per cent. ? 

7 . R809 at 5$ per cent, from April 20th to July 2nd ? 

®- R255, 7 a. bp. in 1 $ years at 3 pice per rapes per month ? 
What principal will produce 

0. R37. 8 a. 8 p. interest in 4 years 3 months at 3! per cent ? 

10. ^23 . 7 . 1A interest in 15 years at 4$ per cent. ? 

11. Find, to the nearest pie’ the sum that must be invested at A 
3} per cent, for 13 years to amount to R1000. 

12 . Find, to the nearest penny, the principal whose interest 
amounts to j£ioo in 2 years 5 months and 10 days at 4 per cent. ♦ 


MIS CEL LAN SOUS EXAMPLES. 157. 


1 . The interest on a sum of money at the end of 6 years is 
£ths of the sum itself; what rate per cent, was charged ? 

'9 2 . A money lender lent a sum of money for 3 years 7 months at 
U pice per rupee per month. At the end of the time he received 
R1003. 14. 6 f what was the sum lent ? 

3 . A sum of money increases by of itself every year, and in 
7 years it amounts to R902. 8 a. : find the sum. 

4 . ^£275 increases by of itself per year : how long will it 
take to amount to £$$7. ioj. ? 

A sum of money amounts in 6 years at $ per cent simple 
interest to R442 ; in how many years will it amount to R510 ? 

6. R500 is borrowed at the beginning of the year at a certain: 
rtite of interest, and after 7 months R350 more is borrowed at half 
the previous rate. At the end of the year the interest on both loans 
is R34. 6 a. What is the rate of interest at which the first sum was 
borrowed ? . 

wSB. What sum of money.taidjgi^t^sf.pttr' &fcnt. will give Ri 
iS&estadayf ~ i '' 

v-i§. The principal and interest for 5 years are together R5 50,. 
and the interest is ( of the principal: find the principal and the 
rate per cent, per annum. * 

0 . The principal and interest for a certain time at per cent., 
are together ^450, and the interest is f of the principal: find the 
tinw. .* * 

m What sum lent out at 5 per cent^ will produce in 44 ygars 
the same amount of ihterest a$ R50P, lent out at 6 per cent., will 
produce in 4 years ? ’ - 

II. If an investment of becomes 151. in 8 mont^, 
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what sum invested at the same rate of interest will become ,£201. 
ijs. 6 d. in 10 months ? 

yi 12 . A bequeaths to B a certain sum of money, which after 
(paying a legacy duty of 10 per cent, yields an income of £%jo when 
placed at interest of 3 per cent. Find the amount bequeathed. 

13 . A person who pays 4 p. in the It income-tax finds that a 
fall of interest from 4 to 3J per cent, diminishes his net yearly 
income by R47. What is Ins capital ? 

14 . A sum of money doubles itself in 20 years ; in how many 
vears would it treble itself? 


XLVIII. COMPOUND INTEREST. 


2311 . When interest as soon as it becomes due, is added to the 
principal, and interest charged .upon the whole, it is called 
Compound interest. 


Example. Find the compound interest on R321. 8a. for 3 years 
at per cent, per annum. 

Now, R321. 8«.“»R32i'5, and 2J p. 0.-2 5 P* c. 

R. 


3215 

?:s 

1607 5 
6430 

8 0375 =»int. for 1st year. 

321 S 

3 2 9 ' 5375 * , anit, in 1 year. 

_ ?15 

16476875 
6590750 

& 2 334375“int. for 2nd year. 

329 537 5 

337*7759375“amt. in 2 years. 

_JJ 

16888796875 

^ 755 5*3750 

8 4443981375‘■int. for 3rd year. 
3377759375 _ 

346 2203359375—amt. in 3 years. 

3 215 _^ -principal. 

2472^359375-Total Interest which 

# — R24. 11a. 6*30 Arts ; 


Division by ioo is 
effected by moving 
the decimal point 
two places to the 
left. 
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Note 1 . The compound interest might also be obtained by 
adding together the interest for the ist year, interest for the 2nd 
year and interest for the 3rd year. If the interest for 2| years 
were required, it would be obtained by adding together the interest 
for the ist year, interest for the 2nd year and £ of the interest for 
the 3rd year. 

Note 2. If the inierest is payable half-yearly, the result may 
lie obtained by finding the interest for double the number of years 
at half the rate pot cent. 

EXAMPLES. 158. 

1 

*V. />. The interest is tmih rstood to hi* pajwbh* yearly unless other¬ 
wise stated. * 

Find, to the nearest pie, the compound interest on 

1. R400 for 2 yr. at 5 p. c. 2. R520 for 2 yr. at 4 p. c. 

3 . R5C0 for 2f yr. at 3 p c. 4 . Hi000 for 3 yr. at 4.$ p. c. 

Find, to the nearest penny, the amount, at compound interest, of 

6. £f$o in 3 yr. at 4 p. c. 6 . ,£320. Sr. in 2 vr. at 3* p. c. 

7 - ' j£6oo in 2J yr at 3 p. 8. £250 in 2| yr. at if p. c. 

0. Find the compound interest on R350 for 1 yr. at 4 p. c. per 
annum, the interest being payable half-yearly. 

10. Find the compound interest on £200 for if yr. at 10 p. c. 
per annum, the interest being payable quarterly. 


234 . The following method of finding the amount at com* 
pound interest is often useful. 

Example i. Find the amount, at compound interest, of R5000 
in 3 years at 4 P- c. 

Amount of R100 at the end of 1 yr. «■ H104; 


Hi .-IMS*; 

any sum.“ 18 $ of the sum. 


Also, amount of any sum at the end of 2 yr.»of the amount 

at the end*of ist yr. 

“ 18 ft °f 18 ft °f that sum 
“(O* of that sum. 
amount in 3 years *G8ft) s of that sum ; 

and so on. 


Similarly, 
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Hence, to find the amount of R5000 in 5 years, we have to 
multiply R5000 by (104)*, and divide the product by (100) 3 . 

Process : R :ooo 

101 


520000 

104 

208 
52 _ 

54080000 

104 


21652 

_5 408 _ 

R;624‘320000 = amt. in 3 years, which 


«*» R 5624. 5 a. i*44/. Am. 

Division by (too) 2 is effected by marking off 6 decimal places in 
the final product. 


Example 2. Find the amount of R400 for 2i years at 6 per cent, 
compound interest. 

Amount — R400X Jc$*i8o x Io 3 “ etc - 

Example 3. What principal will amount to R551. 4 a. in 2 years 
at 5 per cent, compound interest ? 

Principal x (J #£)* — R551*2 5. 

Principal — Rssras x 

-R500. 


EXAMPLES. 159 . 

Find, (by the method of Art. 234) to the nearest pie, the amount, 
at compound interest, of 


1 . Riooo in 2 yr. at 5 p. c. 

3 . R700 in 2 $ yr. at 4 p. c. 

5 . R2000 in 2\ yr. at 4 p. c. 

7 . Rt in* J yr. at 3I p. c. 

9 * R3000 in f$ yr. at 6 p. 
half-yearly* 

10. in i| yr- Rt 4 p. c. 
quarterly^ , # 


2. R300 in 3 yr. at 3 p. c. 

4 . R750 in 3 yr. at 4 $ p< c. 

0 . R4000 in 2\ yr. at 3 p. c. 

8. Rio in 3} yr. at 3} p. c. 

. per annum, interest being due 

per annum, interest being due 
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What sum lent at compound interest will amount to 
11. £100 in 2 yr. at 5 p. c. ? 12. ^132. 6.r. in 2 yr. at 5 p. c. ? 

13 . ^270. 8.r. in 2 yr. at 4 p. c. ? 14 . .£3413. 16 s. in 2\ yr. at 4 p.c. ? 
15 . £1000 in si yr. at 6 p. c. ? 16 . £1 in 3! yr. at 8 p, c. ? 


MISCELLANEOUS EXAMPLES. IttO. 

1 . Find the difference between the simple and compound 
interest on U500 for 3 years, at 4 p. c, 

1 

2 . Prove that the amount at compound interest for 2 years 
at 2 per cent, is 10404 times the principal. 

3 Prove that the diffetenre between the simple and compound 
interest for 3 years at 5 per cent, is 007625 times the principal. 

4. The difference between the simple and compound interest on 
a certain sum of money for 2 years at 4 p. c. is Ri ; find the sum. 

6. A person at the beginning of each year lays aside R1000. 
and employs the money at 5 p. c. compound interest ; how much 
will he be worth at the end of 3 years ? 

6. The population of a town is 64000 and its annual increase is 
i'o per cent. ; what will be the number of its inhabitants at the 
end of 3 years ? 

7 . A merchant commenced with a certain capital, and gained 
annually at the rate of 30 per cent. At the end of 3 years he is 
worth R21970. What was his original capital ? 

8 . A money-lender borrows money at 4 per cent, per annum, 
and pays the inteiest at the end of the year ; he lends it at 6 per 
cent, per annum payable hall-vearly. and receives the interest at 
the end of ihe year ; by this means he gains K104. 8a. a year : 
how much money does he borrow ? 


XL1X. PRESENT WORTH AND DISCOUNT. 

The Present Worth, or Present Value of an amount 
due at the end of a given time is that sum which with its interest 
for the given time will be equal to the amount. 

Discount is the allowance made for the payment pf a sum of 
money before it is clue. 

From the definition of present worth, it follows that a.deht 
which is due at some future period is equitably discharged by .pay 
ing the present worth at once Hence discount is equal to the inter- 
est on the present worth . And Amount *■ Present Worth + Discount 
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Example i. Find the present worth of II825, due 2\ years 
hence, teckoning interest at 4 per cent. 

f/V. ft. This corresponds to Ex. 3, Art. 232. J 

Kioo amounts to lino in zh years at 4 p.- c. 

Present worth of Ri 10 —Kioo, 

/.Kt =K}?8. 

;.H835- ln ViS !5 

==750. Ans . 

[Discount = 11825 - K 75 o*“ 1*7 5-] 

EXAMPLES. l«l. 

Find the picsent worth of 

1. R204, due 4 years hence, interest at 5 per cent, 

2 . R151S. \za , due in 4 years, at 5 : J per cent. 

3 . E377S. 4^.'., due 18 months hence, at 4 per cent. 

4 . ^1522. 1*. 6rf, due 3 years hence, at 4!? pci cent. 

6. £i(>Q 7 ' iSj. 4//., due 4^ years hence, at 3 per cent. 

0. ^1156. 2s. &/,, due 3^ years hence, at 4^ per cent. 

7. R1626, due 4 months io days hence, at 4^ per c:nt. 

8. R183, due 25 days hence, at 4 per cent. 

0. R24845. 15/T , aue 3 years hence, at 7k per cent, compound 

interest. 

10 . ^1050. 12s. 6//., due 2 years hence, at 2Jr per cent, compound 

interest. 

Example 2. Find the discount on K600, due 4 years hence,, 
interest being reckoned at 5 per cent. 

Interest on R100 for 4 years at 5 p. c. = R2o. 

.'. Discount on Ri2o>»R2o, 

..* ft* 

/. R6oo-Ri®Vo°fl 

»Rioo. Am. • 

* [Present worth =■ R600 - Kioo «R500.] 

11 ^ j 

• EXAMPLES, jtypi. 

Find the discount on 

’ m L R355. 4a due 4 momh^Jence, ft 4$ per cent, interest* 
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2 . R2S30. 3<?. 47/,, due 7 months hence, at 5 per cent. 

3 . K6901. 14a, due 9 months hence, at 3 per cent. 

4 . U2980, Cut. 8/., due 11 months hence, at 4 per cent. 

6. £570. 4*. SJrt?., due f 5 months hence, at 4$- per cent. 

6 . £275. 6s. 8 r/, due la years hence, at 44 per cent. 

7 . £241. 1 2s. 4 rf., due 146 days hence, at 4^ per cent. 

8. £121. 15J., due 5 months hence, at 3^ per cent. 

9 . 14 3208. 12*., due 3i years hence, at 4 \ per cent. 

10. 112516. 4/*, due 3 yr. 9 mo. 18 da. hence, at per cent. 

1L. U0077. 6/., due 4 years hence, at 5 p. e. compound 

interest. 

12. ,£413. 8j. 9</.. ilue 2 years hence, at 5 p. c. compound 

into icst. 

231 *. Inverse questions. 

Example 1. If the discount on K2S2. 8i/. is U32. Sa. y reckoning 
interest at 4 per cent., when is the amount due ? 

* [/V. />'. This corresponds to Ex. 2, Art. 232. J 

Amount--K282. ; discount — K32. S//. ; present woith 

= 14250. 

.’. Interest on R250 for the required number of veais=*1432. 8<*. ; 
and interest on K250 for 1 year at 4 per cent.■=-- Rio ; 

the required number of years — 

The amount is due 3$ years hence. 

EXAMPLES. 163. 

Wheij is the sum due, if the 

1. discount on Kioto. 10a. at 5 per cent, interest is R91. 14a. ? 

2. discount on R1518. 12a. at 5} p. c. is 8268. 12a. ? 

3 . discount on £s 2 ° . 17 • 6 . at 4$ p. c. is £70. 17 . 6? 

4. discount on £ 574 7 at 3J p. c. is ^147 ? 

6. present worth of K3850 at 4 p. c. is &3500 ? 

6. P, W. of R15941. 6a. 6p. at 3f p. c. is R13750 ? 

7 . P. W. of £6776. 6s. ig|<£ at 2$ p. c. is ^8721. i6f. 8 d.i 
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Example 2. If the discount on R528. 12a., due 3^ years hence, 
be R78. 12<?., at what rate per cent, is the interest calculated ? 

.[iV. B This corresponds to E.\. 1, Ail. 232-] 

Amount = ^528. i2«.; discount =*878. 12a. ; present worth 
'*8450. 

Interest on R450 for 3^ years “878. 12a. ; 

.Ri for 3& years =*R 7 ^- ; 

4 5 o 

/.Ri fori vear-K 78 -*- r ; 

450x3^ ’ 

/.Rioo for 1 year « R^ 8 —*= 85. 

. 45 ° x ii 

Rate per cent. ■» 5. 

EXAMPLES, lttfi 

What is the rate of interest, if the 

l. discount on R350, due 2 years hence, is R100 ? 

’✓ 2. discount on 87482, due 4 years hence* is R680 ? 

3 . discount on ^397.2 . 2f, due 4 years hence, is ,£71.12.2!? 
4 L discount on ,£538 . 10 . 7^, due 2| years hence, is 
£37 • 17 * 3 i l o ? 

5 . present worth of 81260, due 4 years hence, is 81125 ? 

6. P. W. of 82673. 2a » due 3^ years hence, is 82275 ? 

7 . P. W. of ^2857. ior., due 12^ years hence, is £2000 ? 


&I7. Miscellaneous question**)!! P. W. and Discount. 


Example 1. On what sum of money, due at the end of 2 years, 
does the discount, at 4 per cent., amount to R20 ? 

Here, interest on P. W. for 2 *year$** K20. 

Now, 88 is the interest for 2 years on 8100, 

. .....850. 

/. * 820 ...8250 ; 

. the ft W.»»R25o ; and .'. amount"*8270. Am 


* ■, i'-, * ,, t ^ 

* Ex&bf’l* 3 * If the interest oh 8500 at 5 per cent, Ixfetpiat to 
8575, when is the latter sum due ? 
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Here, R500-P. W. of R575 ; /. R75 aB »nterest on R500. 

Now, the interest on R500 for the required number of years “875, 
but the interest on Rsod for 1 year at 5 per cent.=*R25 ; 

R7 5 

the required number qf years**---- = 3. 

K25 

The sum is due 3 years hence. 


Example 3. The interest on a certain sum of money is R22, 
and the discount on the same sum for the same time and at the 
same rate R R20 ; find the sum. 

Ini. on the sum — Int. on P. \V. + lnt. on Disc. 

=* Di>c on the sum + Int. on Disc. 

/. Int. on the sum — Disc, on the sum** Int. on Disc. 

Hence R2 =■- lnt. on R20, 

' R22 = .R2 20. Ans. 


Note. It should be carefully noted that the difference between 
the in fe test and discount on a sum of money for a certain time and 
at >1 certain rate is equal to the interest on that disiount for that 
time and at that rate. 


EXAMPLES. 1 

jT 

* 1. On what sum of money, due at the end of 16 months, does 

the discount, at 4| per cent., amount to U484. 8a. ? 

2 . If the discount on a certain sum of money, due 8 months 
hence, at 2ft per cent., be U883 . 10.8, what is the sum ? 

3 . The discount on a certain sum of money, due at the end of 
3 $ years, at 2$ per cent., is ^32. ioj. : find the sum. 

4 . If the interest on R2275 at 3^ per cent, be equal to the 
discount on 142593. 8a. for the same lime and at the same rate, 
when is the latter sum due ? 

6. It the interest on j£8oo at 3 per cent, be equal to the dis¬ 
count on ^838, when is the latter sum due ? 

6. ff the interest on ^148 for 5 years is equal to the discount 
at the same rate on /173. i8j>\, due 5 years hence, what is the rate 
of interest ? 

7 . The interest on a certain sum of money, is Rijo, and the 
discount on the same turn for the same time and at the same £§ 
is R100 ; find the sum. 

8. The interest on a certain * sum of money is R336, an&Tbe 
disojdtyttTor the same time and at the same rate is R300 ; fin4 
theimn. 


» 
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9 . The discount on a ceitain sum, due 2 years hence, is R50, 
and the interest on the same sum for 2 years is K56. 4.?. : find the 
sum, and the rate per cent, per annum. 

10 . The interest on a certain sum, at 5 per cent., for a certain 
time is ^50, and the discount for the same time at the >ame rate N 
.£40 : find the sum, and the time. 

... 11 . If the difference between the interest and discount on a sum 

for 3 years at 3 per cent, be Ri, what is the sum? 

12. If the difference between the interest and discount on a 
certain sum of money for 9 months at 4 per cent, be 15J., find the 


13 . A 0 fife is for a house K8co, and Ji oilers US 15 to he paid at 
the end of 4 months. Which is now the better offer, if the talc of 
interest i.-> 5 pei cent, per annum ? 

14 . A man buys 250 md. of sugar for 4^2500 [l ivable at the 
end of months, and the same day sells them at Kio per liul. 
ready money : what does 1 m* gain by the tsansaction, reckoning 
interest at 5 per cent, per annum ? 

15 . A trade. 1 man maiks his goods with two juices, one foi 
ready money and the other tor 6 months’ credit : what latio should 
the two pi ices bear 10 each other, allowing interest at 4 per cent.? 
If the credit pi ice of an article be U50, what is the cash price ? 

16 . Five copies of a book can be bought for a certain sum 
payable at the encl of a year and six copies of the same hook can 
be bought for the same sum in ready money ; what is the rut-' m 
interest ? 

17 . The discount on R550 for a certain time is K50 ; what is 
the discount on the same sum tor twice that time ? 

18 . The interest on £720 for a certain time is .£18 ; find the 
discount on the same sum for the same time. 

19 . If the discount on a stun of monciy, due. 6 months hcncc, 
at 8 p. c. be £7. 10. 11£ ; find the 1 \ W. of the sum. 

20 . A man bought an estate for ^:ooo and sold it immediate* 
ly for ^2287. lor. payable at the end of 5 months. If the use of 
the money be reckoned at 4 per cent, per annum, what is now his 
gain per cent. ? 

21. £fS9' 7*. js due 4 years hence and £173. i8j., 5 years hence: 
what sum at the present time is equivalent to both these sums, 
calculating interest at 3J per cent. ? 

22 . What sum must be paid now in order that a person may 
receive R2000 at the end of every year for the next 4 years, the 
rate of interest being 5 per cent. ? 
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COMMERCIAL DISCOUNT, 

22S. A bill is a promise fin writing) to pay a certain sum of 
money at the end of a certain time. 

Example. Each of the following is a bill : a Bill of Ex¬ 
change or Huncli (which is a document in which one person 
directs another to pay to him, or to some other pet son, a sum of 
money at the end of a ceitain time) ; a Promissory Note 
(which is a document in wlnclfone poison pi onuses to pay 
another a sum of money at the end of a ceitain time) 


When a banker or money Lndn purchases a bill, that i^, 
advances money at a certain ran* percent, on the seen: i;\ <■! a bill, 
instead of deductin'.; discount he usually deducts intrust foi the 
time specified adding the 3 da\ s a y/aee. 'I'he pm chaser of a bill 
in.a;, -sdl it at any lime before it is due. In this case also, the 
second purchaser deducts inleiest on the amount for the lime the 
hill has still to run adding the time days of ynuc. 


Not;: I- There is ;\<nstom t which has the foiceof law, In 
which a bill {if not payable on demand) always juns {hue t.ays 
(called the days ol grace) beyond the time specified Thus a 
bill drawn on the 15th January, at 3 months would bo nominally j 
due on the 15th April, but actually due on the iblli Moreover, 
ealondor months aie always terkoned, ?o that a bill drawn <ui 
the 31st January, at 3 months, would be ncminally due on the 
30th April and actually on the 3rd May. 


Note 2 . In woiking an example the 3 days of giace should 
be added only when the information given in the question is si isi 
cient to enable us to determine the cxaif nundar oj days that mu-.t 
elapse before the bill falls due, ana not otJicrieise. 


Example. A bill for /505 diawn on the 7th March at 4 months 
is discounted (/. sold) on the 2Slh April at 5 per cent. ; how 
much does the holder of the bill receive, interest being deducted ? 


The bill is nominally due on the 7th but actually due on the 
10th July i therefore the bill has still to run from 28111 April to 
10th July, that is, for 73 days I jor \ t of a year (including one only 
of the days named). 

Now, interest on £505 for | yr. at 5 p. c.=*£$±— 

The holder receives ^505-^5. u.» t\ e,,£w9. 19^ 


Note 3 . A banker in purchasing a bill oh'ains a small advan¬ 
tage by deducting interest instead of discount. 

The mathematical discount is called True Discount. 
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llankcr’s discount (i. interest) is called Commercial or 
Practical Discount. 

The bonkers gain = the difference between the commercial and 
true discount. 

Note 4 . In Arithmetic ‘Discount’ is always understood to 
mean true discount (and not commercial discount). Therefore in 
working examples true discount is always to be calculated unless 
commercial discount is expressly-mentioned. 

* 540 . A second kind of commercial discount (which lias no 
reference to time) is the deduction which is made by a tradesman 
for immediate payment of his hill. Thus when tradesman gives 
notice upon his bill that he will allow 10 per cent, discount for 
immediate payment, he deducts Rio for every Uioo in the amount 
of the bill. The calculation of this discount is therefore the same 
as of finding the simple interest on the amount of the bill for i year 
at 10 per cent. 


EXAMPLES. ISO. 

1 . Find the difference between the commercial and true dis¬ 
count on a bill of R6002. 8^., due in 4 months, at 6| per cent. 

2. A bill is drawn for /250 on June 12th at 5 months, and is 
discounted on Sep. 3rd at 5 per cent. ; how much does the holder 
of the bill receive, banker’s discount being allowed ? 

3 . Find the banker’s discount on a bill of ^730 drawn on 
July 3 ist at 2 months and discounted on Sep. 3rd at 4 per cent. 

4 . What docs a bill-discounter give as the present worth of a 
bill for K91. 4^. drawn on Sep. 4th at 5 months and discounted 
the same day at per cent. ? 

6. A bill of R182. 8<i!, nominally due on the 15th of May, is 
discounted on the 23rd A pi il of the same year at 3 per cent.; what 
does the banker gain thereby ? 

0 . A bill is drawn for ,£365 on March 31st at 3 months and 
discounted on June 13th at 4 per cent. ; how much more was 
charged than the true discount ? * 

7 . The difference between the commercial and true discount 
on a bill for 7^ months at 5 per cent, is R9 ; find the amount of 
the bill. 

8 . ^Thciamount of a tradesman’s bill is R375 ; if he allows 
lo per cent, discount, how much does he accept for immediate 
p&yment ? 

*9, A tradesman ^accepts ^40 for immediate payment of a bill 
for £$o ; what rate of discount does he allow ? 
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10 . If the credit price of five copies of a book is equal to 
the cash price of six copies of the same book, what is the rate of 
discount ? [cf. Question 16, Ex. 165.] 

11 . A tradesman’s prices are 25 p. c. above the cost price ; if 
he allows his customers a discount of 10 p. c. on his bill, what pro¬ 
fit does he make ? 

12 . How much per cent, must a tradesman add on to the cost 
pi ice of his goods, that he may make 20 per cent, profit after allow¬ 
ing his customers a discount of 10 p. c. on his bill ? 


L. EQUATION Ol\ PAYMENTS. 

1541. When several sums are due from one person to another, 
payable at different times, we may be lequired to find the time at 
which they may.all be paid togeiher, so that neither the creditor 
nor the debtor may lose. The time so found is called the equated 
time of payment. 

Wc give below a rule for finding the cquatniiinu\ which will be 
found sufficiently accurate for all practical purposes 

Rule. Multiply each debt by the number of months [or days] 
after which it is due : then divide the sum of the products by the 
sum of the debts : the quotient will be the number of momhs 
[or days] in the equaled time. 

Exam fie. If R400 be due from A to B at the end of 8 months, 
and 146 oo at the end of to months, when may both sums be paid 
in a single payment ? 

Number of months in the equated time 4 oa XoD * : oSo Ans. 

EXAMPLES. HS?. 

1 . U200 is due in 5 months and R400 in {S* months ; find the 
equated time of payment. 

2. R450 is duq 2 months hence, K400 is due 3 months hence 
and R250 re due 4 months hence ; what is the equated time? 

3 . Find the equated time of payment of ^600, one-half of 
which is due in 6 months, i in 9 momhs, and the rest in a year. 

4 . A ow£SfZ? a debt payable in 4^ months, but he Rays | in 
3 months, and|$ in 4 months ; when ought the remainder to be 
paid ? 

» 

6. A owes i? on the 10th of April R900 due 40 days hence; 
he pays J&4ooon the 10th of May and &300 on the 20th of the 
same month: on what date ought he to pay the rest ? 



262 


ARITHMETIC 


1 . 1 . STOCKS. 

24 ^. Stock is the name driven to the money borrowed by 
any Government to meet national expenses, ot to the Capitals of 
Trading Companies. 

The money borrowed by a (internment i« called the National 
or Public Debt. The money lent to the Government is said to 
be in Government Securities or Government Promissory 
Notes in India, and in the Funds in England. A part of the 
National Debt in England is called the Consolidated Annui¬ 
ties or Consols. 

When any Government raises capital by bon owing, it reserves 
to itself the option of paving "off the principal at any future time, 
but promises to pay the interest at fixed periods. In India ancl 
England the interest is paid half-yenily. 

The Capital of a 'finding Company is divided into Shares, 
generally of Rioo or ^too each ; those who join the company by 
buying one or more nf these shares are called Shareholders. The 
shareholders are not required to pay the full price of their shares 
at once, but they have to pay it in instalments, as the business of 
the company progresses and Calls are made The part of the 
capital of the company, which ha>- thus been paid at anytime, is 
called the Paid-up Capital. 'Ilie profits of the company are 
divided periodically among the shareholders ; and the moneys 
thus received are called Dividonds 

When all the capital of a company has been subscribed and the 
company is in need of more capital, it is not usual to issue more 
shares like those issued at first. The company generally borrows 
' money at a fixed rate of interest and agrees to pay the interest on 
this money before any dividend on the original shares is paid. 
Money so borrowed is called the Preference Stock of the com¬ 
pany, the original capital being called the Ordinary Stock. 

The bonds which are given by Joint-Stock Companies, Munici¬ 
palities and similar other bodies for bat rowed capital arc called 
Debentures. 

* I. Stock is transferable by sale ; but its price Varies from 
a variety of causes. When the market value of Kico stock is Rioo 
cash, the stock is said to he at par ; when Rioo stock is sold for 
S98, it is said to be at a discount of 2 per cent, or, at 2 be¬ 
low par ; when it is sold for It 102, it is said to be at a premi* 
am of 2 percent, or, at 3 above par. 

• Turchasds eCd sales of stock are usually made through Brokers 
who per cent, on the stock bought or sold Thus, 

H the of Rioo stock'is B97J, the purchaser has to 

4?ay and the seller receives R( 97 $-&)- 
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Note. By “the 3 per cents.” or “3 per cent, stock” is meant a 
stock, on H100 for £ico) of which is paid a dividend of H3 (or £3) 
per annum. 

_V. D. Uni* ihs' hroki'ragi- is jm-ntioiud, ii n. 'd noi hi-take n into 
'■(infiltration in working cxtimpli-s in stocks. 


£ 44 . ' Ex a mfrft 1. What is the cost of Hi 500 stock in the 4 
per cents, at 97’, brokerage being l per rent. ? 

t'ost of B100 stock —H( 97 ^ + i)- B98, 

.. Hi500.= 1498x15 = Hi470. Ans. 

Examfifr 2 . How much stockat 97.I (biokerage included) can 
be bought for H390 ? 

Amount of stock bought for ll97J,=ltioo 

. Rl Vi* 

.B390-H ‘°°*w 

J '|? 0 - - 
= li^oo. Ans, 

N. It, It is olui'Utsth.u wc> have nothing t<> do with ths rate of 
interest in any of the two ah »ve examples. 


EXAMPLES. IttS. 

1 . Find the cost of H2000 of 4 per cent, stock at 95. 

2 . Find >he cost of ,£250 in the 3 per cent, consols at 3 below 
par, brokerage being J p. c. 

3 . How much money can be obtained from the sale of 144500 
stock in the Calcutta Municipal Debentures at H12 premium ? 
(Brokerage ^ p. c.) 

4 . Find the price of the 4 per cents, when R800 stock can be 
purchased for K750, (II. £ p. c.) 

5. fi’ind the price of the 4^ per cents, when H1700 is obtained 
from the sale of Hi600 stock. (B. £ p. c.) 

How much stock can be purchased by investing 
0- H1350 in the 4 per cenis. at Hio discount ? 

7 . H5062. Sit. in the 5 per cents, at i2§ above par ? (B, jt p. c.) 
^8. ^6909. i&r. in the consols at 92} ? (B. 2$. brf. per cent 4 ) 

9 . . A person lays out H3750 in the purchase of 4 per cent. Govt. 
Securities at 93f and afterwards sells at gjf ; what profit does he 
make, the usual brokerage being charged on each transaction ? # 
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10. A person buys £ioco 3 per cent, stock at g8f and sells out 
at 96$ ; how much does he lose by the transaction ? (B. £%.) 

vill. A person bought Russian 5 per cent, stock at 72, and sold 
it when the price has risen to 75}, theieby clearing ^65 ; how 
much money did he lay out ? 

/12. A person holds /4800 consols ; if he sells out at 87$- ard 
invests the proceeds in the 2^ per cents, at 81, how much of the 
latter stock will he hold ? 

w l 3 . A person inve s ted ^5330 in the 3 per cents, at 91, and 
when they had risen if per cent, he sold out and invested the 
money in the stock of the Dominion of Canada at lo2?t ; how 
much Canadian stock does he hold ? 


Example 3. What annual income will be derived fiom R3725 
of 4} per cent, stfcck ? 

Income from R100 stock =» 

.*. Ri . = RjilWi 

.*.K3725. - R 9 2 Wo 1 r- =R,6 7 - io«. Ans. 

N. 13 . This is merely a case ol finding the interest, inhere the given 
slock i'y the principal. 

Example 4.' What annual income will be derived from R2042. 
8 a. invested'in the 4 per cent. Govt. Securities at 102 (B. £%;? . 

Cost of Rloo A stock — R102! 


Income on Riozf 1 

.Rt 

.R2042IJ 



R4, 

RHiVflW* “ R80. Ans. 


Example 5 A person transfers R8000 stock from 4 percent. 
Govt. Securities at q 8§ to 6 per-cent. Municipal Debentures at 
131/7 > find the alteiation in his income, the usual brokerage being 
charged oryeach transaction. 

Income from the 4 per cents. *»R8ooox ,^=*^320. 

aQI 

ISjf^ney obtained from the sale of 4 per cents. R8000 x 
Income from £131$ ihvested in 6 per cents.»R6, 


g.’ 


• p 8ooo x 98 * __ & 6 x 8000 x 98% 

too . . 131^x100 

■"R360. 

*, The alteration in income is R360--R320, or R40 increase. 
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Example 6. How much money must a person invest in the 
4$ per cent. Preference Stock of the O. E. Ry. Co at 94^ (broker¬ 
age included) to obtain an annual income of R600 ? 

income 


Money to be invested for £4^ 
.Ri 


R94i. 
04 ^ 


R600 


R 


== R 


4 *’ 

94^ X f CO 

4 ^ 


= R12600. Arts. 


Example 7. Find the price of 4 per cent, stock when from the 
investment of R3900 a person obtains an annual income of R160, 
brokerage being neglected. 


Cost of stock producing R160 income 

.Rt . 

. «4 . 


= U3900, 

" 111 Cl » 

_ rtjtOfl • i 
“ lrfO* 

- R 97 ^. Ans . 


EXAMPLES. 109. 

1 . Find the half-yearly dividend on R3500 4 per cent, stock. 

v 2 . What aniyial income will be derived from R37250 of 4$ pet 
cent. steck, after paying an income-tax of 4 p. in the R ? 

3 . What amount of 3| per stock must be bought to 

produce a quarterly income of 

4. What annual income will bedl rived from the investment 
of R5910 in the 4| per cents, at 98$ ? (li. i%). 

5 . A person invests /2593s ' n 3 P er cenl - stock at 90. If the 
first year’s dividend be invested in the same stock at 91, and the 
dividend for the second year at 95, what will be his income for 
the thiid year ? 

6. If I invest R16420 in the E. k Ry. Preference Stock 
which p^ys 5 per cent and is at 102&, what will tny clear income 
be, after paying an income-tax of 5 p. in the R ? (B. | p. c.) 

l '" 7 . If I lay out R2400 in the 4$ per cents, at 96, and after 
receiving the half year’s dividend sell out *when they have sunk 
to 94, how much do 1 gain ? * 

8, A person bought Bengal Bank shares at 113, and after 
receiving the half year’s dividend at the rate of 12 per cent., per 
annum'sold out at 117^, and made a profit of R178. 8a. in all ; 
how many shares did he buy ? 

Ifia person invest R1S810 in the 4 per cents, at io4$ ia at 

’ !'■ a w 
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what price must he sell out after receiving the half-yrai’s dividend 
to make a profit of K450 ? 

^ 10 . A person transfers /itiooo from the 4* per cents, at 92 to 
ythe 5 percents, at 110 ; fine the alteration in his income. 

11. 11 ow much stock can be purchased by the ti insfer of H4000 

stock from the 3 per cents, at 90 tc the 3^- per cents, at 96, and 
whpt change in annual incorre will be produced by the tiansfer r 

'* 12 . A pet son invested H5S00 in the 5 per cent. Calcutta 
Municipal Debentures at par, and after receiving the half-yearly 
divide ad he sells out at li-4 ptemium, and invfsts the entire pro¬ 
ceeds in the 4 per cent. Government Securities at 95^ ; what 
change is made thereby in his income r 

/ 13 . A person laid out U14500 in the 35 pe' cents at 72I, and 
when they had fallen.to 68 he sold out and invested the money 
in the 4 per cents, at “eg ; find his gain or loss in income. 

t/l 4 . A person has an annual income of H480 from stock in the 
4 per cents. ; this stock he sells out at 95; and invests the money 
in a railway stock (paying 5 p. c ) at 119,'^ : fine the altercation 
in his income. (II. £ p. c ) 

afi. Htw much money must a person invest in the 3 per cept. 
consols at qi$ to obtain an annual income of ;£ioco ? (1J. ^ p. c.) 

i/lB. How much must a person invest in the 4 per cents, at 93f 
in order to have a dear income of H940 after paving an income-tax 
of 4/4. in the It ? 

' 17 . How much 3 per cent stock at par must a man sell in older 
to purcha c e enough 4 per cent, smek at t u>,V to produce an income 
-of R252, a brokerage of £ p. c. being charged on each transaction ? 

^lS. Find the price of the. 4 per cents, when the investment of 
R3750 in them produces "an income of K160. 

«/ 19 . What is the price of the 4J ner cents, when a man has an 
income of II270 by investing 117800 in them ? (B. p. c.) 

. 20 . A man invests ^1570 in the New 4 per cent. Egyptian 
Annuities, and has thereupon a dear annual income of £76, after 
paying an income-tax of u. in the £ ; find the price of the 
Anhuitief. (B A p. c.) 

Example 8, What rate of interest is obtained on money invesl- 
-cd in the \ per cents, at 79J i (Jk ji p. cd 

Interest obtained on R80 money U4, 

• .*.... R20 . •> Hi, 

.„...KlOO. «» U5, 

j \ 4j Bate of. interest obtained is 5 per cent. 
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Example 9. At what pi ice (including brokerage) would a person 
have 10 I'UichrT-e die 4$ per rents, to get 5 per cent, for his money ? 

R5 = interest on Rico money, 


Hr = .R20 . 

Rj.\ - .K90 


the stock must be bought at 90. 

Example 10. What is thfc be!ter stock to invest in, 4 per cents, 
at 95 or 4jt per cents, at 105 ? 

In the fust case, interest on R95 money «* R.j, 


in the second case.. Rios . =» R£. 

.■.Hi .- u ,;V 

It will be found that is ercater than : and therefore the 
second is the better investment. 


Example 1 1. A person finds that if he invests his money in 
the 4 per cents, at 98 his income will be K42 less than if he invests 
it in the 5 per cents, at 1 12 ; find the sum to be invested. 

In the first case, income from R1 =*R.^ ; 

in the second case,. Hi ; 

difmrcncc of income fiom Hi “Kjl’o 

Now. R- - difference of income from Hr, 

Ri -. R’VS- 1 . 


R42 


. 

or ,Ric976. Aas. 


EXAMPLES. I74>. 


What rate of mteir^t is obtained by investing in the 

1 . 4 per cents, at 90 ? 2 . 3 per cents, at 70 ? (TJ. J p. c.) 

3 . A person buys £800 3 per cent, consols at 85, and £500 
more Mien they are at 97 j how much per cent, will he get for his 
money after deducting an income-tax of yd. in the £ ? 

4 . What rate of interest do 1 get upon my money, if I buy 

Railway Shares of U75 each (which pay 4 per cent.) at 85 and pay 
an income-tax of 4 p. in the R ? • 

B. At v hat price would a person have to pmchase the 4 per 
cents, to sret 5^ per cent, on his money ? * 

6. What is the price of stork, when the 4J per cents, pay 
interest at the rate of 6 p. c. on the money invested ? (B. & p. c,) * 
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7 . When the 4 per cents, are at 88, what ought to be the price 
of the 4i per cents, to give the same rate of inteiest ? 

8. A man invested in the 4 per cents. ; if, after deducting an 
inome-tax of bp. in the rupee, he obtained per cent, interest 
on the money invested, at what price did he buy ? 

9 . If Bank stock bought at 14 per cent, discount pay 61 per 
cent, on the investment, how much per cent, would it pay if it 
were bought at 28 per cent, premium ? 

10 . Which is the better investment, 4 per cents, at 82 or 5 per 
cents, at 102 r 

11 . Which is the better stock to invest in, 3I per cents, at 82I 
or 4 per cents, at 100I ? (B. ^ p. c) 

12 . Find the difference per cent, in income between investing 
in the 4 per cents, at 88 and 4A per cents, at 90. 

13 . A person finds that if he invests lus money in the 4I per 
cents, at 96 his income will he greater by Bio than if he invests 
it in the 4 per cents at 88 ; find the money to be invested. 

14 . By investing a certain sum of money in the 3 per cents, at 
75a man gets £.%. 13.4 less in income than he would get by investing 
the same sum in the 3I per cents, at 84 ; find the sum invested 

MISCELLANEOUS EXAMPLES. 171. 

1 . A person invested money in the 4 percents, when they were 
at 95, and some more when they were at 90 ; find the advantage 
per cent, of the second purchase over the first. 

v 2. A person invests it 16600 in the 3 per cents at 83, and 
when the funds have risen 7 per cent, he transfers j of his capital 
to railway stock at 67A ; what dividend ought the latter to pay that 
he may thereby increase his income by K50 ? 

3 . Which is the better investment, ,£1256 in the 3$ per cents, 
at 87, or in the railway shares at ^89 per share, the dividends in 
the latter case being 3} per cent, on the sum invested ? 

4. A person possesses ^3 zoo 3 per cents., which he sells at 
99! ; he invests the proceeds in railway shares at/56 a share, 
which shares pay 5 per cent, interest on £45, the amount pa*d on 
each share. By how much is his income altered by the transaction ? 

5 . A person has B5000 stock in the 3 per cents, whirh he sells 
and reinvests in the 3^ per cents, as 87^ and increases his income 
by R5 ; find $e price of the 3 per cents. 

0. By selling £ 1500 3 per cents, at 95 and re investing it I 
increase my income by £15 a year. If the dividend on the new 
shares is 8 per ceflt.j what is the price of them ? 

7 . What sttm must be invested in the 3 per cents, at 90 to 
*araottfit in y«MS at simple interest to ,£3210 cash ; the price of. 



STOCKS 


269 


the stock remaining unchanged ? How many years sooner would 
the amount be realized if the price of the stock rose to 96 ? 

8. A gentleman in India has been receiving 12 per cent, on 
his capital ; he goes ;o England, invests it in the 3 per cents, at 
94{J, and his income in England is ^2400 a year : what was his 
income in India ? (j£i=liio) 

ft. I low much 3 per cent, stock must be sold at 87 \ to pay the 
present wor*h of R1645. 14/*. due io months hence, at 3| per cent.? 

10 .Municipal Debentures aie at 119 when the Government 
Securities are at 93.1, what should be their price when the Govern¬ 
ment Seem ities are at 71^ ? 

11 . What is the price of the 4 per cents, when ^ of the sum 
invested is received as annual interest after deducting an income- 
tax of 4 pie* in the rupee ? 

12 . A person invests H23800 partly in a 4$ per cent, stock at 
97$ and partly in the 3 per cents, at par : if he holds twice as 
much 3 per cents, as 4^, find the income that he obtains from the 
whole investment. 

13 A man having money invested in the 3 per cents., from 
which he derives an income of ,£864. ‘sells on: at 90. and invests in 
shares that pay 5 per cent, interest : if his income be now increased 
by ,£336, at what price does he buy the shares ? 

14 . *Vhal sum must have I invested in the 3^ per cents, at 91 
if, after investing ^4000 more in the 3 per cents at 75, and paying 
an income tax of 7r/. in the £ on my tctal gross receipts, 1 find my 
net income to be ^524, 5^. ? 

15 . A person who has a certain capital calculates that if he 
invest half his capital in the 3 per ''ents. at 90, and half in * per 
cents, at par, his total income will he Hi too ; what is his capital ? 

18 . A invests ^3500 in bming equal amounts of 3 per cents, 
at 78jt and 6 per cents, at 1C9I />' invests the same sum, half in 
one stock and half in the oilier. Find (i) the difference in their 
incomes, (ii) ihe ratio of their rates of interest. 

17 . Four per cents, are at 95, and 4* per cents, are at 105. 
One person buys &20O stock in each, and another person invests 
H;oo 411 each ; compare the rates of interest obtained by the two 
on their whole investments. 

18 . A shareholder receives one year a dividend of jo per cent, 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he receives dividend of 12 per cent, and pa^ an income- 
tax of.5 pies in the rupee. If his income is H394 5.4 more in 
the latter than in the fotmer year, how much stock does lie hold ? 

19 . 20 shares in a company are worth H1600 when the dividend 

is at the rate of 5 per cent. ; how many shares ought to be worth 
&9&o when the dividend is at 6 per cent. ? , 
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80 . A person invested R2S00 in the purchase of 4 per cents, at 
90 and 4§ per cents, at 95, If his toLal income is & 130, how much 
of each stock did he buy ? 

2 L. A man invests ,£1600 in the 4 per cent, stock at 80 and 7$ 
per cent, stock at 125 ; what sums must he invest in the respective 
stocks to make 5$ per cent, on his money ? 

22 . A person, by selling- 4 per cents, at 87 and investing the 
proceeds in the 5 per cents at q;», finds that his income is increased 
by U-17 : how much 4 per cents, did he sell ? 

23 . 4 per cent, stock, bought at 954, is held for 6 months at 
the end of which time the interest is paid ; it is then sold ar the 
same price at which it was hought : find the rate per cent, pei 
apnum of interest obtainedtfor die money used. (Usual broken age.) 

24 . A person invests I4255 in the 4 per cents, at 8}, and sells 
part of hi.s stock when :h*:v have risen 5 per cent, and the remain¬ 
der when they have fallen 8 per rent ; lie lost 44 n by the transac¬ 
tion : how much stock did he sell out at first r 

25 . 5 per cent, stock is sold at 10S, and with the proceeds 
4 per cent stock is bought at yii ; after a time 4 pc r cent, stock is 
sold at yjj* and the original st-ck pm chafed at toy, leaving apiofit 
of H109 on the tiansacnon : find the amount of 5 per cents, sold. 

26 . If the 3 per;c^tits. be at 95. and the (lovcrnmen. offer to 
receive ternleis ftfr a loan of ^;,ooo,oon, the lender to receive 
£5,000,000 stock in the 3 per cents, together with a ceitain sum in. 
the 3^ per cents., what sum in the per cents, ought the lender 
fo accept ? 

27 . The present income of a railway company would justify 
a dividend of 6 per cent., if there were no preference shares ; but 
as ^50,000 of the stock consists of such shares which arc guaranteed 
7$ per cent, per annum, the ordinary shareholders gel only 5 per 
cent. : find the amount of the ordinary stock of the company. 

28 . A person buys 6 per cent, bonds, the interest on which is, 
payable yeaily and which are to be paid off at par 1 year after the 
time of purchase ; if money be worth 5 per cent, what price should 
be given for the bonds ? 


LI I. EXCHANGE. 

' 243. Ejcchango means the giving or receiving a sum of 
money of one country equal in value to a given sum of money of 
another country. 

The par Of exchange between two countries denotes the 
intrinsic value of a coin of one country, as estimated in terms of a 
coin.of tbft other country. 
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The course of exchange) is the actual or marketable value 
at any time of a coin of one country, a* estimated in terms of a 
coin of the other country. 

Thus, the quantity of sold in the English Soveieign being f26i 
times the quantity of gold in the French Napoleon, at par of ex¬ 
change /i is equal to \ ?f>t Napoleons ; but in the course of ex¬ 
change £1 may be equal in value to a little more or less than i - 20i 
Nopoleons. 

Arbitration of cxchango is the deiet urination of the rate of 
exchange, called the arbitrated rate, between the first and last 
of a given number of places, when the sate- of exchange 'jo tween 
the fust and second, the second and third, etc., of these places are 
known. 

2-il*. Money transactions betveen one country .iud another 
are usually carried on by me*ns of Foreign Bills of Jilxehauge 
or hricily Foreign Bills. 

The following L the usual mode of psoceeduig : 

Suppose. I want to transmit /too to a merchant in London. 
1 go to a banker and buy a bill for the given amount, payable in 
London, at the current rate of exchange ; I then send the bill to 
the merchant in Loudon, who presents it to the person on whom 
it is drawn and receives the amount. 


*-247. The following table gi\es the principal foreij. 

nimonefar) 

syste us 

France "j 

Belgium 
Switzerland j 
Italy 

■ 1 

franc 


loo centimes 


1 

lira 


»oo centesimi 


Spain 

1 

peseta 

sa 

loo cpmi nos 

. »9i"- 

Ureece 

1 

diachme 

CU 

100 lepta 


Scrvia 

1 

dinar 

S3 

too paras 


Bulgaria 

r 

leva 

=* 

10c stotinkis 


Roumania ... 

1 

ley 


too banis 


CJermany ... 


mark 

4=5 

too pfennige 

=■ 11 f J. 

Austria 

1 

florin or gulden 

=3 

ico kreuzers 

= IS. 1 

Turkey * ... 

1 

Turkish pound 

S3 

too piastres 

= 18.r. of d. 

Holland 

1 

florin 

«a 

100 cents 

« u. Hit. 

Portugal 

1 

milreis 

=* 

1000 reis 

=4 s. 6 d. 

Sweden 

Norway 

, 

crown 


too ore 

=* is. of ti. 

Denmark 
United States 

I 

dollar ($) 


too cents 

*>4/. 2 d 

Russia ... 

t 

rouble 


100 kopecks 

™Ki. 12. 3. 

China 

1 

tael “ 10 mace 


ico candareens 

• R3. 

Japan 

1 

yen 


too sen 

-2. 7- 6., 
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Note. In the countries whose names have been printed in 
Italics in the above table, as in India,tie stancard coins are silver ; 
in England the standard coin is gold ; hence the value of the Rupee, 
etc , in PInglish money varies with the amount of silver which can 
be bought for a gold sovereign. For feme years past the value of 
silver as compared with gold has been steadily declining. A few 
years ago a Rupee was equal in value to about 2$., now it is equal 
to about ix. 3 el. 


Example 1. Calculate the par of exchange between the 
sovereign and the rupee, supposing pure gold to be worth 15 times 
its weight of pure silver, having given that 46*®sovereigns are 
coined fr®m 1 lb troy of standard gold, fine, and that a rupee 
w'eighs 180 grains of silver and is fine. 


. , 12x20x24 12 x 20 x 8 x 40 

The sovereign weighs gr. or - fr. ; 

4uj(, 023 

and therefore it contains (igr. or g r< . 

of pure gold. 

The lupee weighs 180 gr. ; and therefore it contains (180 x } J)gr. 
or 165 gr. of pure silver, which is equivalent to J , ,: 6 C - gr. or 11 gr. 
of pure gold. 


Now the number of rupees equivalent to a sovereign is the 
same as the number of times 1 1 gr. is contained in 20 'Va 4 .?* 11, £ r * 

.Hence the sovereign — rupees. 


— 10*27... rupees. 


Example 2. Find the relation between the rupee and the 
shilling as determined from the intrinsic value of the two coins ; 
having given that a rupee weighs 180 grains, and is tine ; and 
that 1 lb. troy of silver, fine, is coined into (.6 shillings. 

We ind, as in the preceding example, that the rupee contains 
165 gr of pure silver The shilling contains (x JJ) gr. 
or. *V7 1T *> r - pure silver. 

1 rupee ~ (165-i- ? VVH shillings. 

— 2*043. ..shillings. 

Example 3. Exchange R550 for English money at u. 8 d. per 
rupee. 

Ri — ix. 8 d., 

R550- ij. 8rf. x 550 

' “j£ 45 - i6x. %d. Ans. 

* Example 4. Determine the course 0/ exchange between India 
/and England, when Indian money is at a discount of 25p. c., 
taring |jyen that at par t rupee-2 shillings. 
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[Indian money being; at a discount of 25 p. c. means that it is 
worth 25 p. c. less English money than it would be if it were at 

V^l 

At par 

at 25 p. c. disc. Hi = 2s.— £ of 2s. 

■= is. 6 d. 

The course of exchange is is. 6 d. per Hi. 

• 

Example 5. If the rate of exchange between Calcutta and 
London is at is. 9 d. per rupee, and that between London and Paris 
is at 25 francs per £1, what is the arbitrated late of exchange 
between Calcutta and Paris ? r * 

Hi =* 1 s. <)d. —j^aV —mo X2 5 francs**2^ francs. (See Art. 205 ) 

The required rate is 2p e francs per rupee. 

EXAMPLES. 172. 

1 . Convert H3782 to English money, the course of exchange 
being is. }bit. per K. 

2. Exchange £329. 7s. 6 <i. for Indian money at Hu. 4#. per £. 

3 . A Spanish pistole is worth 15J. and an Austrian ducat 
9J. $d. ; how many ducats are equivalent to 226 pistoles ? 

4 . A French Napoleon or 20-franc piece is worth £'79 ; find, 
to the nearest farthing, the value in English money of I23’2i francs. 

5 . A bill bought in Calcutta at is. 6 d. a rupee, is sold in New 
York at 4$. 3 d. a dollar*; determ ine the course of exchange between 
New York and Calcutta 

0 . If £i v=a 20 thalers; 25 thalers=93 francs; 27 Lancs 
*5 scudi ; and 62 scudi — 135 gulden ; how many gulden can I get 
in exchange for /i 1 ? 

7 . Find the arbitrated rate of exchange between Vienna and 
Calcutta in rupees for 1 florin, when the exchange between Calcutta 
and London is R3 for 5.?., between London and Paris is 25 francs 
for j£i, between Paris and Berlin 5 francs for 4 marks, and 
between Berlin and Vienna 2 maiks for 1 florin. 

8- Ha thaler is equivalent to 40 kreirzers, 10 silber-groschen 
and half a gulden, and ff 30 silher-groschen make a thaler and 60 
kreuzers make a gulden, how many gulden are worth 8 thalers ? 

8. If Hi in England exchanges for is, 5**/, and if £1 in 
India exchanges for Hi3. 5 a, 6 p % how much do you lose in R960 
by the two exchanges ? 

10 . A person in Calcutta wishes to remit a debt of 240 dollars 
to New York When the exchanges are 1 dollar -R2 13*2., 
Ri<* and 25 j.*» 6 dollars. Is it more advantageous for him 
to remit directly to New York or circuitously through London i „ 

• C A. 18 
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11 . A merchant in London is indebted to one at St. Petersburg 
15000 roubles : the exchange between St. Petersburg and London 
is 50^. per rouble, between St. Petersburg and Amsterdam qirf. FI. 
per rouble, and between Amsterdam and London 361. 3^ FI per £ 
sterling. What difference will it make if the London merchant is 
drawn upon through Amsterdam or direct ? 

13 . If in London I get £1 for 25 francs 20 centimes, what 
shall I gain or lose per cent, by taking French money into Bavaria, 
when the exchange is 11 gulden ^o'kreuzers for £i t and 8 gulden 
20 kreuzers for a Napoleon? (1 Napo-20 fr. ; i fr.«ico cen¬ 
times ; 1 guld.=*6o kreuz ) 

13 . The Indian bazar maund is equal to 82$ lb. avoir., and the 
rupee is equal to 2 s. If 1 md of wheat cost U3> what will be the 
price in English money of 1 cwt. ? 

14 . Exchange 380 dollars for English money when it is at a 
discount of 5 per cent., given that at par i dollar«=-4r. 2 d. 

16 . Exchange R660 for Eng ish money when it is at a premium 
ofito per cent, it being given that at par Ri«*u. ic \d. 

16 . If India exchanges with England at a loss of 15 per cent, 
when the course of exchange is is. 5 d. per R, what is the par of 
exchange ? 

17 . A merchant in Calcutta wishes to remit to London R900, 
a rupee being equal to 2 s. ; ior whru sum in English money must 
he draw his bill when bills on London are at a premium of I2| 
per cent. ? 

18 . 1 pay R51C00 to a bank for a bill of exchange payable in 
London. The rate of exchange is ir. loft/ for the rupee, and the 
bank charges me 2 per cent on the amount payable in England. 
How much will my agent in London receive ? 

19 . A person in London owes another in St. Petersburg 4^0 
roubles, which must be remitted through Paris. He pays the 
requisite sum to his broker when the exchange between London 
and Paris is 23 francs for /i, and between Paris and St Petersburg 
2 francs for one rouble. The remittance is delayed until the rates 
of exchange are 24 francs for £1, and 3 francs for 2 roubles. 
What does the broker gain or lose by the transaction ? 

’ 20 . The exchance cf Calcutta on London at 3 months <s is. 4} d. 
per R ; find the exchange at sight, reckoning 5 percent, per annum. 

21. Calculate the par of exchange between the gold mohur, 
weighing 180 grains, fine, and the U. S. eagle, weighing 258 
grains, Vtf fine. 

22, Calculate the par of exchange'between the Napoleon and 
the rupee. supposing pure gold to be worth 15 times its weight 
of pure silver f being given that *6197$ grains of French standard 
gold, fine, is coined into 155 Napoleons, and that a rupee con* 
tains t^grMns of silver, {{ fine. 
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23 . From 3465 grains of fins silver are coined 14 thalers ; find 
the value of a thaler, when a pound troy of Indian standard silver, 
of which 11 parts out of 12 are fine, is worth H32. 

24 . If 1 lb. of English standard silver, of which 37 parts in 40 
are pure silver be worth 62s., find the value of a Hyderabad rupee 
which weighs 7 dwt. J7 gr., and has a fineness of 30 parts in 31. 

25 . The gold coinage of one nation contains 1 part of silver to 
11 parts of geld ; that of another nation, 1 part of silver to 23 
parts of gold. It is found that 59 of the first weigh as much as 
.123 of the second. The intrinsic value of silver is one-sixteenth 
that of gold. Determine the par of exchance, 

LIU. METRIC SYSTEM AND DECIMAL COINAGE. 

248 . The Metric System of weights and measures, which 
oiiginated in France, has been introduced to a greater or less 
extent into almost all the countries of Europe. It is also nearly 
always used in scientific treatises. 

In this system, 

1. The unit of length is the Metre. 

2. The unit of area is the Are. (=■ ico sq. metres.) 

3. The unit of solidity is the Stere. ( = 1 cubic metre.) 

4. The unit of capacity is the Litre. (-*The cube of the tenth 
part of a metre.) 

5. The unit of weight is the Gramme. ( =The weight, in 
vacuo, of a quantity ol distilled water at its maximum density, 
which fills the cube of the hundredth part of a metre.) 

The Tables of Weights and Measures in the Metric System are 
consttncted upon one uniform principle, by attaching the following 
prefixes to each of the units. 

% Greek prefixes. Latin prefixes. 

Deca means ,10 times. Deci means 10th part of. 

Heoto . 100 . Centi .100th . 

Kilo . .... 1000 .. | Milli ..toooth ......... 

Myria . 10000. i 

Thu*, Adecastere — losteres. 

A hectare ■* 100 ares. 

A kilolitre 1000 litres. 

\ A myriametre *■ 10000 metres. 

A decigramme — of a gramme. • 

A centimetre ** ii<j of a metre. 

A millilitre of a litre. • 

A r . S. Th«t are is the sq, decametre ; the litre is the cubic decimetre ; 
the gramme is the weight, in vacuo, of a cubic centimetre of distilled 
water at its maximum density. * 
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Note 1 . I metre“39‘37 inches nearly or about i/, yards ; 
I kilometre ■= about 5 furlongs. 1 are =» about io 76‘43 sq. ft. j 
1 hectare = about 2^ acres. 1 litre = 035 cu. ft. nearly** pints 
nearly. 1 gramme *» 15'43 grains nearly ; 1 kilogramme**2* lb. 
avoir, nearly. 

Note & Act XXXI of 1 Byt of the Gcvcrnment' of India 
enacts that the unit of weight "diall be the Ser equal in weight to 
the French Kilogramme, and the unit of capacity shall be the 
measure which holds one such Ser of water at its maximum density 
weighed in vacuo. These units, however, have not yet jbeen 
practically adopted. 


French money. 

10 centimes = 1 decimc. 

10 decimes ** 1 franc. 

Accounts ate kept in francs and centimes only ; thus, “3278 
francs" is read 32 francs 78 centimes. 

The Franc is a silver coin composed of 9 parts of silver and 
1 part of copper, and weighs 5 grammes. It is equal to 9^/. 
nearly. The Napoleon is a gold coin“2o francs. 

THE PROPOSED DECIMAL COINAGE OF GREAT 

BRITAIN. 

10 mils (m.) =1 cent, (c ) 

to cents — i florin, (f.) 

10 florins *=£ 1. 

The great advantage of a decimal system of coins, 
weights and measures is that we can reduce a compound quantity 
to a simple quantity, and vice versa, without going through the 
process of multiplication and division. Hence the compound rules 
are replaced by the corresponding simple rules. 

Example 1. 7 hectometres 4 decametres 2 metres **>741 metres. 

Example 2. 325 centilitres - 3 litres 2 decilitres 5 centilitres. 

Example 3. Add together £3. 7f. 2c. 3m , £ 9. 2f. oc. 4m., ancfc 
7 f. 3c. , 

mils 

3723 

9204 

s * 3657 mils - £\ 3. 6 f. 5c. 7m. Ans. 
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Example 4. Multiply 7f. <}e, 3m. by 32. 
mils 
793 

„ .32 

158?) 

2.379 

25376 mils“^25. 3C 7c. 6m. Aits. 


SIdO We ran easily ehcimdise a sum expressed in £. s. d. and 
change decimal coinage into £ s. d. 

Example 1. E\piess^7- ij.r. 7^/, in decimal coinage. 

4 20 

I2 i_ 7 _ 5 _ 

20; 1 5 02 5 

'£7 7Si25 = /7. yf. 8c. 1-2510. A ns. 

Example 2. Express £s). jf. Qc, 8m. in £■ s. tl. 

, 69'398 

20 

s. ygiio 
12 

it. 11-520 

£9- 3*- 9 C * 8m. = £9. 7s. n'5 2d. 


LIV. INVOICES AND ACCOUNTS. 


£51. (i) Specimen of an Invoice. 

Calcutta, April 23, 18S9. 


•Charles Smith, Esq., 

Bought of William Moran & Co., 

7, Bankshall Street. 


8 yd. of flannel at Rr. 4 <t. per yd. 

10 yd. of calico at 3«. 6 p. per yd. 

2 pairs of gloves at Ri. 9 a. 9f. per pair. 


R 



15 6 16 


2^8 
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(ii) Specimen of an Account , 

Calcutta, June 30, 1889. 

Charles Smith, Esq., 

To William Moran & Co, 

7, Bankshall Street. 


18*59. 

H. 

//. ■ p. 

April 23, To goods, as per Invoice. 

»5 

6 j 6 

May 7, ■ To ditto 

3 

7 

„ 13, To ' ditto . 

9 

0 1 0 

June 12, To ditto . 


7 \ b 

R 

”28 

' 5 1 3 


(iii) Specimen of a Detailed Account. 

Calcutta, June jo, 1889. 


Charles Smith, Esq., 

To William Moran & Co., 

7, Bankshall Street. 


1889. 

April 23, < S yd. of flannel at Hi. 4 a. per yd,... 
u ' 10 yd. of calico at 3/7 6 p. per yd. ... 
ft . 2 pairs of gloves at Ri.q/r. g p>. per pair 

May 7, 3 dozen stockings at H6 per doz. 

May 13, ■ 13 yd. of l : nen at 8c/. bp. per yd 
June 12, 1 20 yd. of carpet at It3. 8c/ per jd.... 
n ' 4 pairs of socks at Ri. per pair ... 



Note. Invoices and Accounts are called Bills. Ea 9 h sepa* 
rate entry in a hill is called an item. When an account is sent to 
a buyer it is said to be rendered. 


LV. PROBLEMS IN HIGHER ARITHMETIC. 

£ 53 . JBxample 1. A person has a number of oranges to dispose 
of j he sells half of what he has and 2 more to A , \ of the remainder 
and 4 more to B, | of, the remainder and 6 morfe to C ; by which 
time he has disposed of all he had. How many had he at first ? 

When he flaj given l of his oranges to C he bad 6 left ; there¬ 
fore this is (1 -Jj^or.f of-the number He had before C came, and 
therefore he ha&flkx f or 8 before C came; therefore he had (8+4) 
0*2 befpr^fejpH given 4 oranges to B ; but tl is is the number 
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he had left when he had given $ of his oranges to B ; therefore this 
is (1 - i) or § of the number he had before B came, and therefore he 
hadi2X$or 18 before 11 came ; therefore he had (18+2) or 20 
before he had given 2 oranges to A ; but this is the number he had 
left when he had given A of hi* oranges to A ; therefore he had 
20 x 2 or 40 before A came : that is, he had 40 oranges at first. 

Example 2. The expenses of a family when rice is at 12 seers 
for a rupee are R80 a month when rice is at 15 seers for a rupee 
the expenses are fct77 a month ; what will they be when rice is at 
18 seers for a rupee ? 

The prices of a seer of rice in the three cases are Kjy, and 
R^ respectively ; the price of a seer is first reduced by 
RI/a-, 1 *) or and finally by U(,' a - or R ;t V Now when 
the saving on a seer of rice is Kellie total saving is R(8o-77) 
01 R3; when the saving on a seer is Kthe total saving will' 
be R^aS 9 or R5. The reqd. expenses = U(8o-5)-K75. 

Or thus : When the saving on each seer of rice is R^ the total 
saving is R3 ; the number of seers of rice required by the 
family per month “R3—180; and the pi ice of 180 seers at 
12 seers for a rupee is R15 ; the other expenses of the family 
= li(8o*- 15) -» 14 t»5. Again, the price of 180 seeis at 18 seers for a 
rupee is Rio ; the total expenses when lice is at 18 seeis for a 
rupee will be R(65 + 10) or R75, 

Example 3. A labourer was engaged for 36 days, on the agree¬ 
ment that for every day he worked he should have 4*?., but that for 
every day he absented himself he would be fined 2a. He received 
R7. 8 a. at the end of the time ; how many days was he absent ? 

If he had worked all the 36 days he would have received R9 ; 

through absence he lost (K9-R7. 81.) or Ri 8tf. But for each 
day of absence he actually loses (4a. + 2a.) or 6 a .; the number 
of day% he was absent—Ri. —4. 

Example 4. I have to be at a certain place in a certain time, 
and I find that if 1 walk at the rate of 4 miles per hour 1 shall be 
five minutes too late, and if at the rate of 5 miles per hour 1 shall 
be 10 tftinuies too soon ; what distance have I to go? 

If I walk* 4 miles an hour I require 1 $ minutes more time in 
j?oing the distance than if 1 walk 5 miles an hour. And in walk¬ 
ing one mile 1 require 3 minutes more at the former rate than at 
the latter. Hence 1 have to go a distance pf 5 (/. e , #5 + 3) miles. 

Example 5. 1 have a certain sum of money tefbe distributed 
among, a certain number of boys, and I find that if I give R3 to 
each I shall spend H4 too little, hut that*if I give K5 to each I 
shall spend Ho too much. How much have I to spend ? , 
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If I give R5 instead of R3 to each I require R2 more per head 
and (R4 + R6) or Rio more on the whole; the number,of 
boys«=*Uio-rR2»=5 ; and I have to spend (R3X 5 + R4) or R19. 

Example 6, A lb. of tea and 4 lb. of sugar cost 5 s. ; but, if 
sugar were to rise 50 per cent, and tea 10 per cent, they would cost 
6 j. 2d. ; find the cost of the tea and the sugar per lb. 

If both tea and sugar were to rise 50 p c., the cost of 1 lb. of 
tea and 4 lb. of sugar would be 7v. 6d. ; but tea rises only 10 p. c. f 

40 p. c. of the cost of a lb. of tea^7J td -6s. 2d=* is. 4c/. ; 

the cost of a lb. of tea = $s. 4*/ ; the cost of 4 lb. of sugar 
= 5*. - 3 -r. 4rf. 8 d ; and .\ 1 lb. of sugar costs 5 r/. 

Example 7. Three tramps meet together for a meal ; the first 
has 3 loaves, the second 2, and the thud, who has his share of the 
bread, pays the other two 5 d; hov ought they to divide the money ? 

Each eats & loaves ; the first has given (3-") loaves and the 
second (2-£) loaves to the third : .‘.the 5 d given by the third 
ought to be divided in the ratio of (3 - *j) to (2 - :]), / e , of 4 to 1 ; 
,\ the first will take 4 d and the second 1 d 

Example 8. The sum of the ages of A and B is now J5 years, 
and their ages 5 years ago were as 3 is to 4 ; find their present ages. 

5 years ago the sum of the ages of A and B was 35 years ; if 35 
years be divided in the ratio of 3 to 4, the parts arc 15 ycais and 
20 years. The present age of A is (15 + 5) or 20 years, and that 
of B is (20+ 5) or 25 years. 

Example 9. A is twice as old as /?, and 4 years older than C ; 
the sum of their ages is 71 years : find the age of each. 

If C were as old as A , the sum of the ages of A, /?, and C would 
be 75 years ; now, dividing 75 in the ratio of 2, 1 and 2, we find 
that the parts are 30, 15 and 30 ; A 's age is 30 yearf,*Z?’s 15 
years, and C s (30-4) or 26 years. 

Example to. A and B begin business with equal capitals. At 
the end of the year A has gained R600, and B has lost ^ of his 
capital ; A has then twice as much as B. Find how muefh each 
had at first* 

(/ 0 of B*s capital) X 2 =-^'9 capital + R600, 

,\ /ft of Ah capital) x 2 *■.. 

j|or 1 j of Ah capital -........ 

• i- e. y Ah capital + f of A *s capital ■* A *s capital + R6oo, 

j of Ah capital ■» R600, 

Ah capital « R6ooxf**R75o; Am. 


■ 


9 9 
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Example ii . Divide 250 into two paits such that, 3 times the 
•first part and 5 times the second part may be together equal to 950, 

3 times the 1st pait + 5 times the 2nd part *-950 ; ...(i) 

and the 1st part + the 2nd part **250, 

3 times the 1st part + 3 times the 2nd part =750 : ...(ii) 

2 times the 2nd putt =200, [subtracting (ii) front (i)] 

the 2nd part =*100 ; 

and the 1st part =250-too = r 50. 

Example 1 2. Mangoes are bought at liio per coo ; at what rate 
per 100 mu^t they be sold that the gain on K100 may be equal to 
the selling price of 250 mangoes ? 

Kico is the cost price of 1000 mangoes ; (1000-250) or 750 

mangoes must be sold for K100 ; the selling price of 100 mangoes 

Example 13. Two passengers goihg to the same place have 
6 md. of luggage between them, and are charged for excess of 
luggage H4. 8«. and K3 respectively : had tile luggage all belonged 
to one person he would have been chaigcd &S. 4 a. for excess. 
How much is allowed fiee ? 

K4, 8 er +R3 the charge on 6 md. less twice the free allow* 
ance, and K8. 4 a. is the charge on 6 md. less the free allowance ; 
.*, the charge on free allowance =■ U8. 4a. — (K4. 8 rr. + R3)«i2n, 
.\ (U8. 4rt.+ i2a.) or R9 n charge on 6 md. ; j2«.=»charge on 
I md. Therefore A md. is allowed free. 

Example 14. Two guns are fired from the same place after an 
interval of 6 minutes, but a person approaching the place observes 
that 5 min. 51 sec. elapse between the reports ; what was his rate 
of progress, sound travelling 1125 ft. per second ? 

In 5 min. 51 sec. or 351 sec. the man travels a distance which 
sound will travel in (6 min — 5 min. 51 sec.) or 9 sec. But in 9 Sec. 
sound travels 1125 x9 ft.; in 351 sec. the man travels 1125 x9 ft.; 
.*. in 1 Hbur the man travels I aj|f5®-2?T«3 !i miles or iViSJ miles. 

Example 15. R49 was divided amougst 150 children, each girl 
"had &i. and each boy 4m.; how many boys were there ? 

If 4 a. be given to each child, R 37/8/1. will be spent, arid the boys 
will have got their shares. The remaining sum, ftn. 8must 
therefore be distributed amongst the girls only, giving 4 a. to each. 
Hence the. number of girls is the sarrfe as the number of limes 40. is 
■contained in Hi 1. 8«. ; therefore the number of girls is 46, arid 
therefore the number of boys is 104. • 
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This example may also be solved by the method of Art. 225. 
Thus : When £49 is divided amongst 150 children, each gets 
on the average, Hence the question may be put thus—“Each boy 
is to have 4 a. and each girl 8in what ratio should they be mixed 
that each may have on the average ?” Therefore by the method 
of Art. 225 we find that the ratio of the number of boys to the 
number ot girls must be (8--Va s J • (Vs 3 “4) or 1C) 4 1 46 I>ut 
104 + 46=-150; the number of hoys—104, and the number of 
girls **46. 

Example 16. A free-hold estate is bought at 20 years’ pin chase ; 
find the rate of interest obtained on the money invested 

[“A free-hold estate is bought at 20 years’ purchase’’ means that 
it is bought for 20 times the yearly rent derived from the estate ] 

If the value of the estate is Rao, the tent is Hi ; if the value 
of the'estate is R100, the rent is R5. Therefore the rate of interest 
obtained is 5 p. m 

Example 17. If 36 oxen in four weeks cal up the giass on a 
field of 12 acres and what grows upon it during the lime ; and 21 
oxen eat up the same in 9 weeks ; how many oxen will it main¬ 
tain for 18 weeks, supposing the grass to grow uniformly during 
the time ? 

Origl. growth+ 4 wk.’s growth maintains 36 ox. for 4 wk. 

.*. 1 ox for 144 wk.; 

also, origl. growth+ 9 wk.’s growth. 21 ox. for 9 wk., 

.*. ... 1 ox for 189 wk. 

Hence, subtracting 2nd line fiom the 4th, 

5 wk.’s growth maintains 1 ox for 45 wk.. 


1 wk.’s growth. 1 ox for 9 wk., 

/. 16 wk.’s growth 1 ox for 144 wk., 

but origl. growth + 4 wk.’s growth. 1 ox for 144 wk. ; 

origl. growth—12 wk.’s. 

Now, 1 wk.’s growth maintains for 9 wk. f_ ox, 

1 wk.’s growth. for 18 wk. ^ ox, 

30 wk.’s growth.. fori8wk 15 ox, 1 

origl. growth + 18 wk.’s growth. for 18 wk. 15 ox. 


Answer. 15 oxen. 


EXAMPLES. m. 


1,* A person has a number of oranges to dispose of; he sells 
. ofxwnat he has and one more to A, half of the remainder and 

• ft > 

Jf * tm -*4 
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one more to B , half of the remainder and one more to C, and half 
of the remainder and one more to D ; by which time lie has dis¬ 
posed of all he had. How many had he at 6r^t ? 

2 . A thief having stolen some money from the palace of Sira) 
Uddowlah was caught on his way b/tk by the head kkojn who let 
him off on getting half the money and K20 more ; he was caught 
again b) the sentry at the palace gate, who got a third of what he 
then possessed and K10 more ; lastly he was let oft'by the kotival in 
his ronrnls on getting ) of what lie still had and H6 more. The 
theif came home robbed of all he stole. How much did he steal ? 

3 . The expenses of a family, when rice is at 8 seers for a 
rupee, are U75 a month ; when rice is at 10 seers for a rupee, the 
expenses are K72 a month (other expenses remaining unaltered) : 
whnt will they be when lice is at 1 2 seers for a rupee ? 

4 . A labourer was engaged for 15 days, on the agreement that 
for every day he worked he should have 6 tt. t bu^ that for every 
day he absented himself he would be lined m. He received R4. ui. 
at the end of the lime . how many days was he absent ? 

6. I have to be at a certain place in a certain time, and I find 
that if 1 walk 3 miles an hour 1 shall be 10 min. toe late, and if I 
walk 4 miles an hour I shall be 7)5 min. too soon : what distance 
have 1 to go ? 

6. I have a certain sum of money to be distributed ambng a 
certain number of boys, and 1 find that if I give U2 to each I shall 
spend H4 too little, but if I give K3 to each 1 shall spend it 3 100- 
much. How much have 1 to spend ? 

7 . I have a certain sum of money wherewith to buy a certain 
number of nuts, and 1 find that if I buy at the rate of 40 a penny 
I shall spend \d. loo much, if 50 a penny, to*/, too little. How 
much have i to spend ? 

8. A lb. of tea and 3 lb. of coffee cost 5r. ; but. if coffee were 
to rise 33J p. c. and tea 50 p, c., they would cost 75. Find the 
cost of tea and coffee per lb. 

.9 3 lb. of tea and 4 lb of sugar cost 8r.; but, if sugar were 
to rise 25 p. c. and rea were to fall 25 p. c., they would cost 7s. 
Find the*cost of tea and sugar per lb. 

10 . Three tramps meet together for a meal ; the first has 3 

loaves, the second 4, and the third, who has bis share of the bread,, 
pays the other two 7 half-pence; how ought they to divide the 
motley ? • 

11. Two settlers in New Zealand own adjoining farms of 700 

and sea acres respectively. They unite the >* farms, taking authe 
same time a new partner who pays £\ 200 on the understanding' 
that ^ of the land will in future belong to each. How is the /1200 
to be divided between the original owners? • 
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12 . The sum of the ages of A, B and C is now 90 years, and 
their ages 10 years as;o were s\s 3 I 4 I 5 ; find their present ages. 

13 . A is twice as old as A’, and 5 years older than C ; the sum 
of their ages is 45 years : find the age of each. 

14 . Divide K80 between A , B and C in such a manner that 
A may get 3 limes as much as />’, and B H10 more than C. 

IB. A and B begin business with equal capitals. At the end 
of the year A has gained K130, aful /? has lost of his capital ; 
A has then twice as much as B. Kind how much each had at first. 

10 . A and B begin business with equal capitals. At the end 
of a certain time A has gained ] of his capital, and B has lo^t 
lt20o ; B has now t of what A has. How much had each at first ? 

17 . Divide 155 into two parts such that, twice the first part 
and 3 times the second part may be together equal to 370. 

18 . Divide ipo into two parts such that, 1 of one part and $ 

-of the other part may be together equal 10 40. r 

19 Divide 350 into two parts such that. 3 times the first part 
and £ of the second part may be together equal to 250. 

20 . Mangoes are bought at H5 per 100 ; at what rate per 100 
must they be sold that the gain on Rico may be equal to the selling 
price of 400 mangoes ? 

21 . Sugar is bought at 4/;. per seer ; at what rate per seer 
must it be sold that the gain on K10 may be equal to the selling 
price of 8 seeis ? 

22 . Two passengers going to the same place had 8 rr.d. of 
luggage between.them. and were charged for excess of luggage 148 
and I44 respectively ; had the luggage all belongedone person 
he would have been charged U14 for excess. Find how much is 
allowed free, and how much luggage each had. 

23 . Two guns are fired from the same place after an interval 
■of 10 minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse between the reports ; what was this rate of 
progress, sound travelling iui ft. per second,? 

24. Two guns aie fired from the same place at an interval of 
la minates, but a person going away from the place hears the 
reportiat an interval of 15 niin. 30 sec. ; if sound travels I12 5 ft. 
petf second, find his rate of travelling per hour. 

85. Tivo guns are fired from a place at an interval of 28 
minutes, but a person approaching the place, at the rate of 13I? 
mijps an hour, hears the reports at an interval of 27 min. 3d ate* 
’"Find the velocity of sound per second. 

26. Cannons are fired at regular intervals in a town, and a 
person riding' towards it at tlie rate of 9 miles an hour hears the 
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reports at invervals of 15 minutes; at what intervals most the 
cannons have been fired, sound travelling 1120 ft. per second ? 

27 . Cannons are fired at intervals of 10 minutes in a town 
towards which a passenger train is approaching at the rate of 30 
miles an hour; if sound travels 1136#. per second, find at what 
intervals the reports will be heard by the passengers. 

28 . li6o was distributed among $0 children, each girl had U2 
and each boy lit; how many bays were there ? 

29 . 35 fruits, consisting of mangoes and oranges, wcie bought 
for Kz. bn. ; if the mangoes cost 2a. each and the manges 6 p. each, 
find the number of oranges bought. 

30 A lumb composed of gold and silver measures 6 cu. inches 
and weighs 100 oz. ; if a cu. inch of gold weighs . 0 nz. J'and an 
equal bulk of silver 12 oz, find the weight of gold in the mixture. 

31 . 19 grains of gold or 12 grains of silver displace one gjain 
of water. If a ring, composed of gold and silver, weighs 8b grains 
and dispftces 5 grains of water, how many grains of silver does 
it contain ? 

32 . A fanner has oxen worth /12. io.r, each, and sheep worth 
£2. 5-r. each ; the number of oxen and sheep heing 35, and their 
value /191. io.f. Find the number he had of each 

33 . If an income-tax of.7<f in the £ on all incomes below 
;£ioo a year, and of i.r. in the £ on all incomes above £too a year 
realises ,£18750 on £500000, bow much is raised on incomes below 
^100 a year ? 

34 . How many years’ purchase should be given for a free-hold 
estate so as to get 5 per cent, for the money ? 

35 - An estate is bought at 25 years’ purchase for 1440,000, 
one fourth of the purchase-money remaining at mortgage at 6 per 
cent. The cost of collecting rents is U100 per annum. Wt.at 
interest does the purchaser make on his investment ? 

36 If 10 oxen in 5 weeks eat up the grass on a field of 7 acres 
and what grows upon" it during the time, and 1» oxen eat tip the 
same in ^ weeks, how many weeks’ growth is on the field ? 

37 . If 20 oxen in 4 weeks cat up the grass on a field of 4 acres 
and what grows upon it during the time ; and 17 oxen eat up the 
same in 10 weeks ; how many oxen will it maintain for 5 weeks, 
supposing the grass to grow uniformly during the time? 

38 . In a certain meadow there is a crop of 525 stones of grass, 
wlfich grows uniformly. If ft oxen turned in would consume all 
the grass 1048 days, but 6 oxen would re .pure 98 days, wliat 
weight of grass would each ox eat in a day ? 

39 - If 25 horses cat the grass of 35 acres of one field in ;i 
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days, in what time would 20 horses eat the grass of another 
field of 56 acies, where there is at first twice as much grass per 
acre as in the former field, the growth of the grass being neglected ? 
What must be the ratio of the rates of the growth of the grass in 
the two fields so that your Result may be accurately true ? 

4 . 0 . A well is fed by a spring which flows continuously and 
uniformly into it. When there are io,oco cu. ft. of water in the 
well, 7 men can empty it in 2p days ; and when there are 
i n,000 cu. ft. of water in the well, 5 men can empty it in 50 days. 
How many cu. ft. of water flow into the well in one day ? 

41 . A cistern has one supply-pipe (A) and 2 equal waste-pipes 
(/?, C) attached to it. A is opened, and when the cistern is partially 
filled B is also opened, and the cistern is emptied in 3 hours. 
Had C been opened along with li the cistern would have been 
emptied in 1 hour. How long after A was B opened ? 

42 A cistern has two pipes attached to it, one to supply and 
■one to draw off. If both the pipes are opened together, the cistern 
is filled in 9 hours ; but if the waste-pipe is opened one hour after 
the supply-pipe, the astern is filled in 7 hours. In what time can 
■the supply-pipe fill the empty cistern ? 

43 A leaky cistern is filled in 5 hours with 30 pails of 3 
gallons each, but in 3 hours with 20 pails of 4 gallons each, the 
pails being poured in at intervals. Fjnd how much the cistern 
holds, and in what time the water would waste away. 

EXAMPLES FOE EXEBCISE. If 4a. 

* 

(First Series.) 

y l. State in words 10030200720021. 

Find the value of 66674 - 9645 — 201 + 843 - 8761. 

^ 3 . Reduce 6 s. 2\ti. to farthings. 

y 4 . Find the prime factors of 51425. 
y 6.* Reduce to its lowest terms. 

^ 0. Find the sum and difference of and '0414. t , 
y 7 . Find the value of g of K7. 7/r. ip. 

s' 8. Write in words 3200103102 according to the Indian nume¬ 
ration 

M T t , 

" 8. The greatest prime number known is expressed by 
■ 125^+2920* f find this number. «- * 

•'"10. What sum will remain when four bills, amounting to 
7 * Hi*- q, Ea. 15. 3, and Rio. 13, 3 respectively, have been 
pjpd put pf ft^5 ? 
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11. Find the G. C. M. of 23791 and 8029. 

12. Subtract 14,V& from *6.^'. 

. 13. Multiply 'ojS by '0042, and divide '03217 by 6*25. 

' 14. Find the value of 00625 of Zi. 

■ 15. Subtract one crore five lacs three thousand and twenty 
from twenty-nine million twelve thousand and four. 

: 18. Multiply 765389 by 64164 in 3 lines. 

17. I go to town with £9. u. 3.r/. What have 1 left after 
buying ar dozen chairs at 13$. Jkd. each ? 

18. Find the L. C. M. of 9669 and 16115. 

19. Add together 3$, i ft 5 r and ./j. 

20. Express as a decimal *0003 + ~ '00849 4- 

21. Reduce f t of 1 S ’ ;J of iqj. 6 d. to the fi action of f of t 4 « of 
£\> 8r. 


,<**22. Express 944 in Roman notation, and CDXCIX in Arabic 
notation. 


23. Multiply 387659 by S5672 in 3 lines. 

24. How many cows at Rio. 14a. each can I buy with the 
proceeds of selling 87 lioises at R115. 2<1. each ? 

25 . Simplify 

28. Multiply '006134 by 8o'o32, and divide the result by x:o32. 

27 . Reduce of ip. to the decimal of tti. 4 a. 

28. If a rupee is worth is. o$</., and a dollar 41. 4W., find the 
least number of rupees which makes an exact number of dollars. 


29 What number multiplied by 76 will give the same product 
as 153 multiplied by 380 ? 

. 30 . Find the greatest number which will divide each of 34561 

26244 Rtgi 99225 without remainder. 

. '' 81 . Reduce 57 tons 9 cwt. 1 qr, 10 lb. to drams. 


' 32 . Simplify f xf 4-1$ of t 

./ 33 . Find the least fraction which being added to J of 
will make the sum an integer. . * 

34 . A did 0025 of a piece of work,..and B 7855. How much 
was left undone ? • 


■' ' 35 . Find the cost of 3’t25 yards at £‘375 a yard. 
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38. What number is the same multiple of 35 that 3456 is of 9 ?' 

37. If my income is R3500 and 1 save R507 a year, what is 
my average daily expenditure ? 

a-*)of(&-JL) 


38. Simplify 


of 


, 39. If the sum of 2iy and 3^ be added to the product of 2J 
and l, by how much will the result differ from 28 ? 

40. Reduce 3.2W t0 a decimal. 

41. Find the vulgar fiaction equal to ‘27899. 

42. Find the value, of jj of R3.7.6 4- ‘375 of R6.8. 6. 


43. Find the least number which being subtracted from 97856 
will make the result divisible by 141. 

44. Reduce 3 acres 1 lood 2 perches to square feel. 

46. Arrange jj, SfJ in order of magnitude. * 

46. Divide §4-f of 12 by of j- 5 - 12 . 

47. Add 3725 4-*002 + *2725. 

48. Reduce *03 of R3 to the decimal of \ of Ri‘5. 

49. Find the least number of jseeks in which an exact num¬ 
ber of half-guineas can be earned, the wages per week being 7‘5 
shillings. 


50. What is the least number which being added to 30321 
will make the sum divisible by 681 ? 

61. A bill of /.6. is. nd. has to be paid by several persons iu 
equal shares ; if three of them together pay £1. 13J. 3*/., how 
many are there to share the cost ? • 

62 - Simplify 2??x X 

63 . Divide 352‘95624 by’oc0504. 

64. Express 1*44- rij as a decimal. 

66 . Reduce *543 of 19*. 3 \d. to pence. . 

60. .Find the greatest unit of time by means of which 2 hr. 
3 min. and 1 hr. 4 min. 30 sec. can both be expressed as integers* 


57. I multiply a number by 36 and divide the,result by 13 
and obtain 374181 as quotient. What was the number? 

68. A and B together have R36, 13a. <#>., and A has it3. .3a. 
30, ftiort than ft ; find how much ft has. 



59. Reduce iVo 8 dV ,ts lowest terms. 
8p r 3 || poles in poles, yards, 


etc. 
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61 . What are the nearest integers to 8^ and 7 T 5 ,- ? 

62 . Find the difference between the product and quotient of 
5 ‘ 3 i2 b >' ' 0l2 5 * 

63 . Simplify (2'3<)4 - 1097,)+i‘3 x (r 4 + 7'5). 


64 . if in a division sum the divisor be 7 times and the quotient 
5 times the remainder, what is the dividend when the remainder 
is 360 ? * 

. 66. Reduce 300,003,840 grains to pounds Troy. 

00 . Find the cost of 13724 articles at RS. on. "]\p . each. 

67 . Multiply 7|+6jf by -5#. 

08 . What fraction of a journey of 15 miles have I gone on 
reaching a place 65 miles distant ? 


69 . By what must 1550jj: 
be 45Q& ? 


he divided that the quotient may 


70 . If a metre be 39'37 inches, how many metres make 3 
miles ? 


71 . When 2080400 is divided by a certain number, the quo¬ 
tient is jli( and the icmainder 1664. What is the number? 

72 . Reduce 67501 inches to poles, etc. 

If ? t x 5 tons cost R964. 3 a. 8/., what is the cost of 1 ton ? 

?/. 4 * . 

3X2J—4A * nl-6,V 

Divide equally amongst 5 boys £ of £\. 2s. tjrf. 

Divide 7029 by ’0165.' 

What decimal of R3. 7a. must be taken from R4. 15a. to 


73 . 

74 . 

76 . 
• 70 . 

77 . 


Simplify 


leave Ka*5 ? * 


78 . If when a number is divided continuously by 5, 6 andf7, 
the remttinders are 2,3 and 4 respectively, what would be the 
remainder if the number were divided by 2to ? 

" 78 . If 1 md. cost Ri 1. in., find the cost of of a md. 

80 . Thfc'ist of January 1893 wa,s on a Sunday ; on f what day 
of the week will 10th February fall in the year 1894 ? 

81 . Find the value of ^ of * 

82 . If from a rope 7 ft. long as many pieces as * possible are 
cut off, each 1} ft. long, what fraction of the whole will be left / • 

C. a« 19 * 
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83 . Reduce *142857+ *85714$-*385714 to a vulgar fraction. 

84 . Simplify - — 

v 1 *075 1 


86. Find a number such that if it be added 35 times to 25 the 
sum will be 25540, 

88. If a person spends in 4 months as much as he cams, in 3, 

how much can he lay by annually, supposing that he earns ^250. 
10s. every 6 months ? 


88. How many steps docs a man whose length of pace is 32 
inches take in <jf miles ? 

89 . Divide *75445 by *00625. 

80 . How many inches are theie in *1215625 of a mile ? 

' 9 JL, Subtract ‘432 of an acre from 2^ roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 


92 . A man buys 100 md. of rice ; he loses as much by selling 
60 md. at R3 a md. as he gains by selling the rest at &4. 4 a, a md. 
Find the cost price of a inti. 

93 . By what prime numbers may 109 be divided so that 
the remainder may be 4 ? 

■ 94 . Add|*H + iJM + |ftA. 

95 . How many times can ‘053 be subtracted from 14*578, and 
what will be the magnitude of the remainder ? 

96 . Express *236 of \a. yp +*516 o t 10 a. as the decimal bf 

Ri. 4 a. 


07 . Simplify (O-’JSlSW 
1 1 003 x *0005 

98 . Three bells loll at intervals of 12, 18 and 2*7 seconds 
respectively, beginning together 
their tolling together again ? 


how often will each toll before 
* * - 


99 . Theremainder after a division is 97, the quotient is 521, 
and the divisor is 9 more than the sum of both ; what is the 
dividend > 

100. Two pieces of cloth of the same length cost ;£5. us. yd. 
and* £y. 4r. respectively ; the price of the first was 32, Iper 
yard : what was the price of the second per yard ? 

10L Pi vide & of g of ? of 42 by the sum of 2} and 4J}, 
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102 . Simplify $[2 - 4 { 2 - 4(2 - 4 )} ]. 

103 . Reduce §g to a decimal. 

104 . Multiply 28*8 by 25*3 and divide the product by 6*48. 

105 . The distance between two wickets was marked out for 
22 yd., but the yard measure was of an inch too short : what 
was the actual distance ? 


100. If a number of articles at R4. o<r. 5^. each cost R7059. 
14a. 11 \P, how many are there ? * 


107 . 


Simplify of | + 1 of ~j of U 7 . 


t r ’426 x *426-*174 x *174 . u 
108 . hind the value of . . ■- of Hr. 4a. 

426—174 * 


100 . Subtract 5*142857 from 5142857. 

110 . Divide 1*00625 by 132*5 to five places of decimals. 

111 . Reduce 4 hr. 48 min. to the decimal of 6 hr. 

112 . A man owns of a house, and sells * 1^5! of his share; 
what fraction of the house does he still own ? 


113 . flow many revolutions will he made by a wheel, which 
revolves at the rate ol 2 j 3 revolutions in 3 min., while another 
wheel revolving 374 times in 11 min. makes 544 revolutions ? 


114 . Multiply 10 sq. yd. 4 ft. 76 in by 132. 

■ 115 . Reduce to its lowest terms 

118 . Find the least number which, when divided by each of 
i 7 si» ' 2 5> and *o3, gives a whole number as quotient in each case. 

5>lx 5*34-2*6^X 2*6\ 

5*34-z*6§ 


117 . Simplify 


. 118 . Find, to the nearest pie, the value of *1234 of 812*5, 

110 . A kilolitre contains 15*32 cubic feet, and a gallon contains 
277*274 oubic inches ; find to the nearest integer tnd number of 
gallons in a kilolitre. 


120 . A farmer has 899 sheep and 493 lambs. He forms them 

into flocks, keeping sheep and lantbs separate, and hfeving the 
same number of animals in each flock. . If these flocks are as large 
as possible, how many flocks will there h&AUdgetlicr ? * 

121 . If 257 pounds of tea cost ^34. rfind the price of 

a pound to the nearest farthing. , t : . 
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122 . Simplify i-:4+|:4 

123 . How many whole cake?- will be required for 50 children 
if each is to have 2f of 1 of of J of of of a cake ? 

124 . Find the value of “'** of '°* 

*37 5+ '04 

125 . Find the circulating decimal which will 1 become 2 when 
multiplied by ag-j-q’S. 

126 . A foerman mark is woith ;£ 04895 ; find 1° the nearest 

farthing the value of marks. 


127 . To a certain number I add 2, I multiply the sum by 4, 
I divide the product by 3, amM take 3 from the quotient ; ;the 
remainder is 17. What is the number ? 

128. On what day of the week will Feb. 10 fall in the year 
196c*? 

120 . Find the greatest prime number which used as (divisor of 
12260 will leave remainder 17. 


130 . 


Find the value of 


28 

21 


1 ill 2 a. up: 


131 . What is the number whose half exceeds its fifth part 
by 6 ? 

132 . Simplify '428571 X-49 x 

133 . How many times does a carriage wheel, whose circuit* 
ference is 17 125 feet, turn round in a distance of I2‘45 miles ? 


134 . Determine the prime factors of 282660 and 40299. 
Hence deduce the G. C. M. and L. C. M. of these numbers. 

135 . Find the least integer which, when divided by 1^ and 
1$, will give a whole n a mber as quotient in each case. 

186. Siniplify?of^-iSofi|+f(|xi+f^.|). ‘ 

137 . Reduce to a decimal. 

133 , If a cu. vd. of clay make 460 bricks, each ioi£ ct). in- 
how muclf does clay contract in baking ? 

139 . Multiply 324*567 by 13*212 in 2 lines! 

1 40 . One pendulum oscillates 6 times in 3*2 seconds,, and, 
another pendulum 8 tees in 3*6 seconds ; if started simultaneously 
.how often will,they tfgg together in an hour ? 
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EXAMPLES FOR EXERCISE, mb. 

(Second Series.) 

1 . Write clown the greatest and leasl numbers of four digits 
that you can form with the figures, 3, o, 2, i. 

2 . Simplify { 3 + 4 ( 3 + ) M- 

3 . The telegraph posts on n railway line are 66 yards apart ; 
find the smallest number of hides that corresponds to an exact 
number of posts 

4 . A bath is supplied with water from two pipes, one of which 
can fill it in 12.V min., the other in 15 min ; there is also a discharg* 
‘ng pipe which would empty it, when filled, in to min. The first 
pipe is open alone for 4 min., and then the first and second open 
together for 1 ruin. ; if now the third pipe is opened as well, how 
long will it takp to fill the bath ? 

6 . The wages of A and B together for 20 days amount to the 
same sum as the wages of A alone for 35 days. For how many 
days will this sum pay the wages of B alone ? 

0 . A cask contains 5 parts wine and 3 parts water ; how much 
of the mixture must be drawn off and water substituted in order 
that the resulting mixture may be half and half ? 

7 . A person borrows /13c on the 5th of March, and pays back 
£133. 1 Sr. on the 10th October ; find the rate of interest charged. 

8. The digits in the units’and lacs’places of a number are 
3 and 8 respectively ; what will be the digits in the same places 
in the remainder wdicn 99999 is subtracted from the number ? 

9 . A whole number diminished by \ of itself, when divided by 
307 gives a quotient 12 and a remainder 96 ; what is the number ? 

10 . The length of a rectangular tennis-court is 5 yards longer 
:han its breadth, and its perimeter is 130 yards ; find its area. 

11 , The train which leaves Calcutta at 4-30 p. M. arrives at 
Burdwan at 8 P. M. ; and the train which leaver Burdwan at 
4-50 P. m. arrives in Calcutta at 8-30 l\ M. : when do they pass 
each other ? 

12 . The rent of a faim consists of a fixed sum of money 
together with the value of a certain number of maunds of wheat ; 
when wheat is &2 a md. the rent is R40 5 when wheat is R2. 4 a. 
a md. the rent is R42. 8a. What will be the rent when wheat is 
R2. 10a. a md. ? 

13 , Assuming that the circumference'of a circle is to its .dia¬ 

meter as 22 is to 7, and that the circumference of the earth is to its 
diameter as 160 metres to 167 feet, determine to 4 places o! deci¬ 
mals the ratio of a metre to a foot. • 
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14 . The interest on a given sum of money for one year is 
^5. 8 j. 4 </- % the compound, interest for two years is ^11. ij. Find 
the rate per cent. 

15 . If when a number is divided continually hy 5, 6 and 8 the 
remainders aTC 2, 3 and 4 respectively, what would be the re¬ 
mainder if the same number were divided by 240 ? 

18 . Divide 1255 by 1*004, and. hence deduce the quotient of 
12*55 by 1004 and ‘01255 by 1004000. 

17 . I bought a certain number of chairs for R45 ; also a certain 
number for K28 2 a. at the same rate : find the greatest possible 
price of each chair. 

18 . A clock which gains 2^ min. in a day, is 3 min. slow at 
noon on Sunday ; when will it show correct time, and what time 
will it indicate at 6 on Monday evening ? 

19 . A person bought 4 laihvay tickets to go 60 miles. Two 
were for the 1st class, one for the 2nd, and the fourth, a half first 
class ticket, for a child. The cost of a 2nd class ticket was % of that 
of a first class, and the whole sum paid was . 11.8. Find the 
price of each ticket, and the rate per mile for the first class. 

20 . There are two mixtures of wine and water, in the ratios of 
3 ; 2 and 4 ; 5 respectively ; if one gallon of the first be mixed 
with 2 gallons of the second, what fraction of the resulting mixture 
will be wine ? 


21 . A bopk, sent from England costs me (including is. 6 d. 

postage) my book-seller allowing ine two pence in the shil¬ 

ling discommon the published price. What is the published price ? 

22 . What number is the same multiple of 7 that 3975 is of 15 ’( 

A 


83 . Simplify ? -(L? +of 1 0 f63. 


24 . On laying down a bowling-green with sods 2 ft. by 9 in * 
it is found that it requires 120 sods to form one strip extending the 
whole length of the green, and that a man can lay down one strip 
and a half each day ; find the space laid down by 5 men in 2 days. 

* 1 

25 . A can do a piece of work in *3 days, B can do 3 times as 
.much in 8 days, and C $ times as much in 12 days. In what time 
will .they do it together, supposing them to work at the rate of 
9 hours a day ? 


28 * A farmer pays a corn-rent of 5 quarters of wheat and 
3 quarters of barley, Winchester measure ; what is the money 
value of .his rent, when wheat is at 6 qjt., and barley at 54/. per 
quarter* Imperial measure ; 32 Imperial gallons being equal to 33 
Wjncbe#er ; ^jllons ? 
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27 . Six coins of equal weight, made of gold and silver mixed, 
were melted together and re-cast. In one the gold and silver were m 
the ratio of 2 ; 3 ; in two others, of 3 l 5 ; and in the rest, of 5 1 4. 
In what ratio will thelgold and silver be mixed in the new coins ? 

28 . A tradesman, selling goods for a certain price to be paid 
six months hence, offers to give one-tenth more of the same goods 
foi the same pi ice in ready money. What is the rate of discount ? 


1 

20 . Find the greatest and least numbers of 6 digits which are ' 
exactly divisible by 239. 

30 . There is a number, to which 3 is added and ^ of the 
result taken : to this 5 is added and ^ of the result taken, giving 
ii : what is the number ? 

31 . ’Find all the numbers of 5 digits divisible by 9, which have 
unity for their first and last digits and 2 for their middle digit. 
State the principle upon which you proceed. 

" 32 . On a stream, B is intermediate to and equidistant from 
A and C ; a boat can go from A to B and back again in 5lhr. 
15 min., and from A to C in 7 hr. How long would it take to go 
from C to A ? 

y 33 . If the price of bricks depends upon their magnitude, and 
.if 100 bricks, of which the length, breadth and thickness are 16, 10 
and 8 inches respectively, tost W2. 9 a. t what will be the price of 
921600 bricks which are one-fourth less in every dimension ? 

34 , There arc two mixtures of wine and water, the quantities 
of wine in them being respectively '25 and 75 of the mixtures.' 
If 2 gallons of the first be mixed with 3 gallons of the second, 
what will be the ratio of wine to water in the compound ? 

85 . How much per Cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing off 
a discount of 10 per cent, from the labelled price ? 


36 . Determine the least number, by which 6i6 9 must be multi¬ 
plied so as to produce a number exactly divisible by 770. 

37 * Multiply the sum of 2 *4 and 7*j by rj, and add the 
result to the difference of 2*364 and 1*697. 

38 . The floor of a room is 50 ft. long and 40 ft. wide. Find 
the cost of supplying it with carpet, 2 ft. wide, at R3 per yard, and 
.oil-cloth, 2 yards wide, at Rt per yard ; the oil-clofh to be laid 
along the sides and ends a yard and a half wide, and the carpet 
to extend one foot over the oil-cloth everywhere. • 

30 . On a certain evening half an hour after sunset a watch 
was set at 12 o’clock. The morning following it was S minutes 
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past 4 by a common clock when it was 4 minutes past 8 by this 
watch. Find the time of sunset the previous evening. 

40 . A has shares in an estate to the amount of ('15 -*-*36) of i t. 

B has shares in the same estate to the amount of *472 of it. Find 
the difference in value between the properties of A and /?, when 

'050 of the estate is worth !£373‘3 

4 L. Three equal glasses are filled with mixtures of spirit and 
water : the proportion of spirit to water in each glass is as follows : 
in the first glass as 2 *. 3, in the second glass as 3 4, and in the 

third as 4 ; 5. The contents of the three glasses are emptied into 
a single vessel; what is the proportion of spirit and water in it ? 

48 . If the true discount on a hill of ,£14641 be £4641 at 10 per 
cent, compound interest, how many years has the bill to run ? 

43 . Twenty-fifth part of a certain number is equal to the t 
seventh part of 42 ; what is the number ? * 

/ 44 . Simplify fa (fi of 6?+^)-r 4 £ of (6f+ft). 

45 . A company of Sepoys proceed in 5 equal rows, and after , 
sometime arrange themselves into 7 equal rows. Find the least v 
number above tooo, which the company may contain. 

46 . A is twice and B is just as good a workman as C. The 
three work together for two days, and then A works alone for half a* 
day, and B for a day. How long would it have taken A and C to¬ 
gether to complete as much as the three will have thus performed ? 

47 . A steam-ship whose speed averages 14 miles an hour, , 
reaches a certain port in 12 days ; how many days afterwards will 4 
a sailing vessel arrive, which started at the same time and sailed 
on an average 8 miles an hour ? 

48 . From a cask of wine l is drawn off and the cask is filled 
up with water ; of the mixture is then drawn off and the cask 1 
is again filled up with water ; after this process has been repeated / 

4 times, what will be the ratio of wine to water in the resulting 
mixture ? 

49 . The sum of £2100 is due in 4 years, but it is paid by- 
instalments as follows £275 at the end of 2 years, £46® at the/ 
end of the 3rd year, £500 at the end of the 4th year, and £600 at 

,the end of the 5th year. What amount should be paid at the end 
ofthe 6th year, in order to clear off the balance, simple interest 
being reckoned at the rate of 5 per cent, per annum ? 

f *■ » *■ »■■■«■ — *»■ ■■ — - . . ■ '!—■»— ■■■ * . . ' 0 

5 50 . Twenty times a certain number is etfual to 7 times 40 j 
what.is the number ? 

/ 61 . , What is the least number of shot, each i\ oz., that wilt 
iweigh an integral number of pounds ? 
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62 . A rod of brick work remains 306 cu. ft. ; find the cost of 
building a brick wall, 68 yd. by 6 ft. by 2 ft. 2 in., at Hi8 per rod. 

<■' 63 . How long would a column of men, extending 3420 feet 
in length, take to march through a stieet, a mile long, at the raje 
of 58 paces in a minute, each pace being 2^ feet ? 

s' 64 . 195 men aie employed to work on a railway embankment, 

miles long, which they an: exported to finish in 4 weeks. But 
at the end of 1 week it is fouhd that they have finished only 520 
yards. How many more men must be engaged to finish it in the 
required time ? 

/ 66. A is a cask containing 125 gallons of wine ; B is another 
cask containing 175 gallons of water, ico gallons are drawn from 
each, mixed together, and the casks are refilled with the mixture, 
This opeiation is once more repeated. Find the latio of wine to 
water in each cask now. 

68. A person who pays 5//. in the £ income-tax finds that 
a rise of interest from 6 to 6& per cent, incieases his income by 
£23. ior. What is his capital ? 


67 . From a certain number I take 320 ; to the remainder I 
add 24 ; l multiply the sum by 8, and find that the product is 
equal to the sum of 304 and 760 : what is the number ? 

j 68. What decimal of 2'25 units is ‘05 of a unit ? 

69 . A jar can be exactly filled by glasses holding 3 pints each ; 
st can he exactly emptied again by glasses holding 5 pints each ; 
given that the capacity of the vessel is between 11 and 12 gallons, 
find the exact capacity. „ 

80 . Two clocks are set right at noon on Monday. One loses 
and the other gains 1 min. a day. What time willibe indicated 
by the latter, when the former points 10 h. 49,** m. P. M. on the 
following Saturday ? , 

y fl|. Three gardeners woiking all day can plant a field in 
10 days, but one of them having other employment Chn work only 
half time. How long will it take them to complete the work ? 

62 . # One vessel contains 20 gallons of wine ; another contains 
20 gallons of water. One gallon is taken from each, and poured 
mto the other. This is done 3 times., Find the strength of the 
two mixtures. 

r 83 , A gentleman bequeaths his property to his children to be 
so divided that their shares*sball be equtfl on their coming to age 
At 21, counting interest and discount at 5 per cent. He dies wdrth 
^£1 3240. leaving three children, aged 13, ai and 19 respectively. 
How much should each receive ? 




ARITHMETIC 


298 

>■ 

r 84 . To a certain number I add 7, I multiply the sum by 5* 
I divide the product by 9, and take 3 from the quotient ; the 
remainder is 12 : what is the number ? 

^ 65 . Simplify (- 5 + 75 ;( 2 ' 5 -’ 4 )*( ,,2 5 + !g)* 

f 08 . Find the weight in tons per sq. mile of a rain-fall of 
7 inches, having given that a cu. ft. of water weighs 1000 oz. 

f 67 . A, B and C are employed on a piece of work. After 
15 days A is discharged. £ of the work being done. /?<andjC 
continue at the work, and after 20 days more B is discharged, $ 
more of the work being done. C finishes the work in 130 davs. 
In what time would the work have been done, if A and ^bad-con¬ 
tinued to work ? 

^ 08 . If one man walks [65 miles in 6 days, how far will another 
man walk in 15 days, if the first man walks 3| miles in thei same 
time that the other man takes to walk 4 miles ? 

89 . If 3 cubic inches of iron and 2 cubic inches of water weigh 
as much as 2 cubic inches of iron and 9 cubic inches of water ; find 
the ratio of the weight of a cubic inch of iron to that of a cubic 
inch of water. 

/. 70 - J buy goods for Rboo, and sell them directly for R68o f 
giving three months’ credit ; what »-■ gained Der cent, per annum.? 

- --- # $■ ■ 

s 71 . From the tenth part of a certain number \ sub£&lct 10, 
and find that the remainder is 10 : what is the number ? ,1, f 

'Si 

72 . i of a number exceed the sum of its third and fourth'parts 
by 26 ; what is the number ? 

78 . Two cog-wheels, having 75 and 130 teeth respectively, 
are working together ; after how many revolutions of the smaller 
wheel wilt the teeth which once touch, touch again ? 

74 . A train leaves P for Q , at the same time that a train leaves 
Q for P ; the trains meet at the end of 6 hours, the train from 
JrtoQ having travelled 8 miles an hour more than the other.gFind 
the rates of the trains, the distance from P to Q being 16% miles. 

v/ 78 . Ifioob rupees a month be equivalent to ^1112. lor. a 
year, wbat is the value of a rupee in English money ? 

S 78 . Divide £20 among 2 men, 3 women and 4 children, so 
that each*woman gets twice as much as a child, and each man as 
much as a woman and a child together. 

, "II. If the interest of ^253. 2x at 5 p. c. be eaual to the 

discount on^ 257 - 6*. for the same time and at the'same rate, 

■ when tS the latier sum due ? 
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78 . Find a number such that if it be subtracted 25 times fiom 
7201 the remainder will be 951. 

79 . How many parcels ©f gold dust, each weighing 17*36 
grains, can be made up out of 1 lb. 2 oz. 1 dwt. 3 gr. ; and how 
much will remain over ? 

80 . A room is 20 ft. long, 15 ft. wide and 10 ft. high. There 
are in it 4 doors, each 7 ft. by 4 ft. ; the fireplace is 6 ft. wide 
and 4 ft. high ; a skirting 2 ft * deep runs round the walls. Find 
the expense of papering the room at 6 annas a sq. yd. 

81 . If the bands of a clock coincide every 65I min. (true time), 
how much does the clock gain or lose in a day ? 

83 . A can copy a certain manuscript in 17 hours hy writing at 
the rate of 3 lines per minute ; B can copy the same in 24 hours. 
After 476 lines have been copied by A , in what time can B 
finish it ? 

83 . A town contains 12 Hindps to every 3 Mahomedans and 
to every 3 Christians ; if there .are 4800 Hindus, find the number 
of Christians. 

84 . Two sums, each of £*38. 2.f. 6r/., being due, one at the 

present time and the other 12 months hence, how much ought to 
be paid 6 months hence to clear off both debts, interest being 4p. c. 
.f>«f annum. •___ __ 

86. The difference between two numbers is 375, and one of 
them is 7809 ; what is the other ? 

86. Simplify 

iSoh of { fa of £3^ +65 of £3. os. 9 (h -4J’ of /3 ; 2 s .}. 

87 . A fruit-seller has 1134 mangoes and-630 oranges. He 
forms them into heaps keeping the mangoes and oranges separate, 
and having the same number of fruits in each heap. If these 
heaps are as large as possible, how many fruits are there ji^ each ? 

88. A cistern, the cubic content of which is 360 cu. ft, has 
two pipes which can empty it in 3 and 4 hours respectively. It 
has also a third pipe with an orifice of 1 sq. ft., through which 
water flows into the cistern at the rate of 1 yd. per minute. If alt 
the three pipes be opened together when the cistern is full, in what 
time will it be emptied ? 

80 . If 4 men or 6 women can do a piece of work in 20 days, 
in what time will 3 men and 2 women do it ? On what supposition 
will the numerator of the fraction in your answer represent the 
number of hoars they worked on the clay to which the fraction 
refers? * 

00 . Divide £ 1140 among Vf, B t C, in such a way that* A may 
get half as much again as B % and B half as much again as C. « 
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91 . A dealer buys 10 horses at R400 each, 8 horses at R500 
each and 4 horses at R600 each. He keeps the horses for 6 months, 
during which time each costs Ri 5 a month, and sells them clearing 
12J p. c. on his original outlay after paying all his expenses. Find 
the^average selling price of each horse. 

92 . A carriage and a horse are together worth R1200 ; if the 
carriage : s worth R200 more than the horse, how much is the 
horse north*? 

. 93 . The population of a town is Co,000 ; if the births are 1 in 
20, and the deaths 1 in 30 annually, what will the population 
become in one year ? 

94 . A cistern, 9 ft. by 6 ft. by 5 ft., is emptied in 15 minutes 
by a pipe whose cross section is 36 sq. in. ; how fast does the water 
flow in the pipe ? 

• 

95 . A race-course is 2£ miles round. Four men start to walk 
round it. They walk at the rates of 3I, 3!„ 4.^ and 5 miles per hour. 
How long will it be before they all meet again at the starting 
point ? 

99 . 40 lb. troy of standard gold, containing 11 parts in 12 of 
pure gold, is coined into 1869 sovereigns ; calculate in grains the 
weight of pure gold in a sovereign. 

97 . Divide R7. 5/1. into two parts, one of which is £ of the other. 

98 . If mangoes be bought at the rate of 13 for a rupee, how 
must they be sold to gain 30 per cent. ? 

99 . A has ^324 ; D has .£29 less than A ; and C, if he had 
^205 more than what he has, would have as much as the double 
of A and B together : how much has C ? 

100 . In how many years will the error amount to a day in con¬ 
sidering the year to consist of 365^ days instead of 365*242218 ? 

101 . The circumferences of two whtels measure 168 and 401 
inches respectively ; find the largest cogs which can be cut in each 
that they may work together. 

102 . The hands of a clock which gains uniformly at«the rate 
Of 15"’a day were set at sunset on the evening of the first of tbe 
month at 6 o'clock. The true time of sunrise on the 3rd was 
known to be a quarter to six, but the clock indicated a quarter past < 
six. Jfind^the error made in setting the clock on the 1st. 

103 . A train travels 30 mites an hour when it does not stop. 
«nd 25 miles an hour including stoppages ; in what distance will 
the train lose one hour by stoppages ? 

104 . ' Diyide R123 among A t B„ C, so that as often as A get* 
Rj B get Rafc, and as often as /? gets R4 C shall get &3$.: 
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106 . A merchant buys 4000 maunds of rice, l of which he sells 
at a gain of 5 p. c., j at a gain of 10 p. c., \ at a gain of 12 p. c., 
and the remainder at a gain of 16 p. c. If he had sold the whole 
at a gain of 11 p. c., he would have made R728 more. What was 
the cost of the rice per maund ? 


106 . A man sold 16 manges to A t to B 4 more than to A, to C 
5 less than to 71 ; had he sola 3 less to each he would have left 
only one-third of what he had ; find how many he had at first. 

107 . Simplify {£~~! * {•£&•*$?$}. 

Ids. A room is iS ft. long; and the cost of carpeting it is 
R72. If the breadth of the jo in were 4 ft. less, the cost would 
be ft 54 ; find the breadth of the room. 


109 . A can mow 2^ acres of glass in 6?,hours, and B 2J acres 
in 5^ hours ; in what time will they together mow a field of 10 
acres, and how manv acres will each mow ? 

1 * 


110 . The cost of 12 md of wheat and 10 md of gram is ft 50 
when gram is at ft2 per md. What is the price per md. of gram 
when 8 md. of rice and 6 md. of gram cost H34, the price of rice 
being j higher th:yi that of wheat ? 

111 . Divide R20. 4« among 5 persons so that the share of each 
(except the first) may be double of the shares of all who come before. 

' 112 . A merchant bought n 50-gnUon cask of wine for R741. 
Supposing it to have lost 4 gallons, at what price per dozen bottles 
(nine bottles holding a gallon) should he sell it in order to gain 
15 p. c. upon the whole oiiginnl cost ? 


113 , A man lost as much by selling 20 chests of tea at R620 
per chest as he gained by selling 25 chests at R692 per chest ; 
what did each chest cost Aim ? 

114 . A man left his property to two sons and a daughter ; to 
the elder son he left | of his property, to the younger son and 
to the daughter the rest, which was 114000 less than what the. two 
sons together received : what was the entire property ? 

116 . Three lines of paling run side by side for a distance of 
864 yards. The rails are respectively 4, 6 and 9 feet apart. How 
often will a person walking outside the palings, on looking across- 
them, see three rails in a line ? 

U8. Three persons, A, /?,‘and C» who can walk respectively 
2 » 3, and 4 miles per hour, start from the Same place P at inteivals 
of an hour. A starts first, and as soon as B has caught him up, B 
returns to the station P : find where he will meet C. * 

I f 1 
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117 . A fraudulent tradesman, uses a yard measure one inch 
too short ; what does he gain by his dishonesty in selling 20 yd. 
of cloth at Ri. 2 a per yard ? 

118 . A t B, C had each a cup of tea, containing 4 oz., 5 oz. and 
6 oz. respectively. They blended their teas and then refilled their 
cups from the mixture ; how much of the teas of A and B are 
contained in C’s cup ? 

119 . If by selling wine at R6per gallon 1 lose 25 per cent., 
at what price must 1 sell it to gain 25 p. c. ? 


ISO. A man, having lived at the rate of £300 a year for 6 
years, finds himself in debt, and reduces his expenditure to £250 
a year ; he is out of debt in 4 years what is his income ? 


12L Express the sum of '£71428 of a viss, of ^ of ~ of 

a maund and of a cwt. as a decimal of one ton. [One viss 

e»3 lb. 2 oz. ; one maund—82 y lb.] 

122 . A rectangular cistern, 12 ft. long, 10 ft. wide and 4 ft. 
3 in. deep, is filled with liquid which weighs 2040 lb. How much 
deep must another cistern be, which will hold 196 lb. of the same 
liquid, its length being 7 ft. and width 3 ft. 6 in.^ 

123 . Ac an run too yd. in 12 sec., and B in 13 sec. How 
much start in distance must ^4 give B in order that they may run 
a dead heat ? 


217 


124 . The Fort-Barracks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours, at the rate 
of for 1000 cu. ft. of gas, assuming that for the first 3 hours 
eqch burner consumes 1 cu. in. per second, and during the remain- 
der ot the nightthe light is so reduced that the consumption of gas 
fay each burner is only f of that quantity per second. 

125 . 120 coins consist of crowns, half-crowns and fiorir.s : the 
values of the crowns, half-crowns and florins are as 25: 10 ; 6 ; 
how rnady half-crowns are there ? 

196 . A merchant sells 60 md. of rice at a profit of 8 p. c. and 
9t ind. at a profit of 10 p. c. ; if he had sold the whole at a profit 
of f p. c. he would have received 17 annas less than he actually 
did : how much per md. did he pay for the rice ? 


197 . A man, having a certain number of mangoes to dispose 
of t |ells half of what he has and one more to A t half of the remain¬ 
der and one more to B % half of, the remainder and one more to C, 
half pf the remainder and one more to D \ fay which time he has 
M ho# many he had at fast. „„ 
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128 . Simplify £ + £-ji of'” 6 ^ +‘064743589- 

128 . A dollar being worth 4 s. id. and a rouble ys. 1 {d. t 
find the sum of money which can be paid by an exact number of 
either dollars or roubles, the number of roubles exceeding the 
number of dollars by 20. 

ISO. A can do a piece of work in 15 days, B in 12 days and C 
in 10 days. All begin together ; A leaves after 3 days, and B 
leaves 2 days before the work is done. How long did the work last ? 

131 . t A tank is 300 yd. long and 150yd. broad; with what 
velocity per second must water flow into it through an aperture 
2 ft. broad and i& ft. deep, that the level may he raised 1 ft. in 
9 hours ? 

132 . The height of the top of a flag-staff standing on a tower 
is no ft., and the height of ihe tower is 6 ft. more than 12 times 
the length of the flag-staff, what is the length Qjg^he flag-staff ? 

133 . A merchant buys some cloth at such a price that by 
celling it at 144 - 6rr. per yd. he will gain 5 p. c. on his outlay. 
What percentage will he gain or lose if the cloth be sold at H3. 14a. 
per yd. ? 


134 . 1 wish to’buy an equal number of 3 kinds of toys, worth 
respectively is , is. (id. and is. 6 d. each ; how many can 1 get for 
£10} 

135 . In a book on Arithmetic an example was printed thus : 

“Add together ‘ 

the denominator of one fraction being accidentally omitted. The 
answer given at thej end of the book wa 4 ; required the miss¬ 
ing denominator. 

136 . Find the side of a square courtyard, the expense of pav¬ 
ing which at y. 9 d. per sq. yd. was ^42. 31. 9 d. 

137 . A and B start at the same time from Calcutta to Hugli 

and fron^Hugli to Calcutta respectively, each walking at the rate 
of 4 miles an hour. After meeting B t A increases his rale to 4^ 
miles an hour, and arrives at Hugli in 1$ hours from that time. 
After meeting A , B reduces his rate to 34 miles an hour. In 
what time will he reach Calcutta ? 9 

13 84 If the rent of ft farm of 24 acres be ^39, what will be 
the rent of another farm of 36 acres, 5 aCfes of tlic former beqig 
■worth 6 acres of the latter ? 

13 fr. A pmse contains j£8.7 .11, made up of pennies, shillings, 
•half-crowns and crowns, the numbers of which are proportional 
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to 7> 3i 2 and 5 respectively ; how many of each coin are there in 
the purse ? 

140 . Calculate the profit per cent, made by a book-seller, 
assuming that he pays nr. 4^. for a 16-shilling book and receives 
25 copies for 24. 


141 . A persou mixes together to lb. of tea at Hi. *a. alb., 
1? lb. at Hi. 6and 141b. at Hi. 8 a. He reserves 6 lb of the 
mixture for himself and sells the remainder at Hi. 13#. 4/5. a lb. 
How much does he gain in money ? 

142 Multiply '047321 bv 12172S144, using only 3'lines of 
multiplication. 

143 . Three men, the length of whose strides are 2 ft. 6 in., 3 ft. 
and 3 ft. 6 in., walk a mile, llow often do they step together i 

144 . A and B start on a bicycle race. A has 10 minutes’ 
start, during which he goes 2i miles ; B rides at the rate of 16 
miles an hour. Which will win in a race of 40 miles ? 

146 . If 3 soldiers or *io coolies can dig 150 cu. ft. of earth in 
5 days, how many coolies must employed to assist 7 soldiers 
in removing 580 cu. ft. of earth so as to get it done in 4 days ? 

146 . 12 s. is divided among men, women and children, 

whose numbers are proportional to 3, 5 and 7 respectively ; if a 
man receives 5W., a woman 3]*/. and a child 2$*/., find the number 
of men, 

147 . An article was sold so as to gain 5 p. c. on its cost price. 
If it had been bought at 5 p. c. less, and sold for is> less, u> p. c. 
would have been gained. Find thy cost price. 

148 . A wine merchant bought 7 gallons of wine at 17J. a 
gallon and 5 gallons at 15*. a gallon; he mixed the whole and 
added some water. The whole mixture he put into quart bottles 
which cost him 8r. 6/f. and sold each bottle at 4<r. and gained 
£1, 17s. 6rf. on the whole.* How much water did,he mix ? 

149 . Find the value of ^ of £1 + $0^140, ios.bd.-t'j of 2W. 

160 . The weight of water contained in a rectangular cistern, 
8 ft. long, 7 ft. wide, is 93! cwt. Find the depth of water in the 
cistern, supposing a cu. ft. of water to weigh 1000 oz., 

161 . ^ 35 men are employed to do a piece of work, who could 
finish it in 20 days; but the men drop off by 5 at the end of every 
10 days : in what time’ will the work be finished ? 

I02i Jf 48 men, working S hours a day for one week. can dtg 
wuenchtfjfrft. long, 40 wide and 28 deep y in what time Ufa 
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is men, working 10 hours a day, form a railway cutting of 131,600 
■cu. yards ? [A week —6 working days.] 

153 . The sum of areas of two circles, of which the diameters 
are as 3 is to 4, is equal to the area of another circle 10 ft. in 
•diameter ; find the diameters of the two circles, having given that 
areas of circles are to one another as the squares of their diameters. 

15 4 . A merchant sells sugar to a tradesman at a profit of 
50 per cent. ; but *he tradesman becoming bankrupt pays only 
5 annas in the rupee. Mow much per cent, does the merchant 
gain or lose by the sale ? 


155 . How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt. 3 qr. 14 lb., so 
as to have the same number of parcels of each sort ? 


L 3 ! 

160 . A had lor. in his purse, and B having paid A 2X of 

1 

£\. 11 s- finds that he has remaining ^g of the sum which A 
novv has ; what had B at first ? 


167 . A number is exactly divisible by 11 ; but when divided 
by c, 6 of 8 leaves always the remainder 1 : find the least number 
which satisfies these conditions. 


168 . A boat’s crew row over a course of 2^ miles against a 
stream, which flows at the rate of 3 miles an hour, in 30 minutes. 
The usual late of the stream is one mile an hour. Find the time 
which the boat would lake in the usual stale of the river. 


169 . If the cost of 11 miles of iron rails be R55000 when iron 
•is selling at R95 a ton, what wilLbe the cost of 19 miles of the same 
rails when iron is selling at H105 a ton ? 

f 180 . A circular plate of gold, 10 in. in diameter and 2 in. 
thick, is melted and*formed into two other circular plates, each 
1 in. thick, whose diameters are as 3 to 4 ; find the diameters. 

181 . A man buys goods for K750, and sells & of them at a loss 
■of 4 p, c. ; by what increase per cent, must he raise that selling 
.p ( rice in order that by selling the rest at the increased rate he may 
£ain 4 p *c. on the whole transaction ? 


182 . A person gives 53 guineas for 184 gallons of wine ; how 
much water must he add to it, if he wishes to sell it at 5.J. 3<f- a 
gallon and make a profit of 7 half-guineas ? 

182 . A vessel containing 21'8437$ gallons of water is emptied 
ty a pitcher which contains when full ’078125 gallon. How many 
times can the pitcher be filled entirely, and .what fraction of a pint 
will it contain when the last quantity of water is poured into it r * 

* c. a. to 
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104 . A room is 8 yd long ; the cost of carpeting it is K94. 8 a. p 
and that of papering is K86 ion. If the bteadth of the room were 
1 yd. more and its height 1 ft. less, the cost of carpeting would be 
Hi 10 ia. while the cost of papering would lemnin the same. Find 
the breadth and height of the room. 

106 . A and B mn a race ; A has a start of 40 yd , and sets oft 
5 min. before FI, at the rate of to miles an hour. How soon will 
B overtake him if his late of tunning is 12 miles per hour ? 

100 . If the gas tor 5 burners, lighted 5 hours every evening 
for 10 days, cost H3. 12^.. what will be the cost of 75 burners- 
which are lighted 4 hours every evening for 15 days ? 

167 . Find the three highest integral numbers whose sum is 
under a thousand, so that the first may be jj- of the second and 
second | of the third. 

108 . A tradesman sells one kind of sugar at 3*?. per seer and 
loses 20 p. c-, and ai.other kind at £<3. per seer and gains 3I5 p. c. 
He mixes the two together in equal pioportions and sells the 
mixture at 6 a. per seer. What is now his gain per cent. ? 


18 3 . T wo equal sums arc divided, the one among 36 men, and 
the other among a certain number of women ; each man icceiveci 
Hi. 4-7. and each woman 10 annas less; how many women were 
there ? 


170. 


Simplify 


}of 

'loo( 3 !-& + 5 i) 



4+r •?— 


°f -1*5 


171 . Three*equal circular wheels revolve round a Common- 
horizontal axis ; the first makes a revolution in 5! minutes, the 
second in 2? minutes, and the third in 3? minutes. Three marksy 
one in each wheel, are in a horizontal line at a certain moment 1 * 
What is the shortest interval after which th&y will be in a hori¬ 
zontal line again ? 


172 , A can do a piece of work in 6 hours, li in 8 hours and C 
in 10 hours; how long will it take C to complete a piece of work, $ of 
which has been done by A working 7 hours and B working^ hours ? 

173 . A walks 2$ miles in 40 min., taking exactly a yard each 
step • in what time will B walk 4§ miles when his stride is 40 in. 

- and he takes 21 steps while A takes 22 ? 

■' 174 . (.Three persons, A, B, C t agree to pay their hotel bills iw 

- the proportion 4 5 * 6 . A pays the first day’s bill which amounts 

\M £ 1 . 5' T ‘ Sd » B the second which amounts to £1 . i6x id.; 

and C the third which amounts to £1. its, 6d ; how must they 
settle thciraccQunts ? " 

» 174 * A person , bought a French watch bearing a ’duty of 
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25 per cent., and sold it at a loss of 5 per cent. ; had he sold it 
for £z more, he would have cleared 1 per cent, on his bargain. 
What had the French maker for the watch ? 


170 . An equal number of men, women and boys earn 8165 in 
6 days. If a woman earns 13a. Ap. a day, a man 8 a. more, and a 
boy 8 a. less, how many are there of each ? 

177 . What sum increased by j| of °f i 3 o of itself, amounts to 
^2463 ? 

178 . The length, width and depth of a cistern are 8 ft., 5 ft. 
4 in. and 4 ft. 6 in. respectively. How many gallons does it contain, 
having given that a cu. ft, of water weighs 1000 oz. and that a 
pint of water weighs a pound and a quarter ? 

179 . A and B are termini of a railway 144 miles long. A 
fast train starts from B at 9 a. M. ; another fast train, travelling at 
the {same rate, struts from A at 10 a. m. A slow tiain starts from 
B at 10-20 a.m. ; the fast train from A meets the other fast tiain 
at 11-30 a. M., and the slow train at 12-32 P. M. Find the rates at 
which the trains travelled. 

180 . If Ri =» is. io]r/., j £ is =4‘84 dollars, and 1 dollar— S'2 
francs, find the value in fiancs of 10 lacs of rupees. 

181 . Three merchants, A y B , C, trading with a capital of ^3850, 
find after a certain time that their respective shaies aie increased 
by £66 .7.6, £$g .8.7 and £t6 .13 . u j how much did A sub¬ 
scribe to the original capital ? 

182. A grocer buys 200 lb. of tea, and sells 180 lb. for the same 
amount that he gave for the whole. The rest he sells at a profit of 
20 per cent. What is his gain per cent, on the whole outlay ? 


183 . The large wheel of an engine is 20 ft., and the small 
wheel 12 ft., in circumference. If the large wheel slips on an 
average 2 inches in every revolution, how many revolutions ‘will 
the small wheel make more than the large one in going a distance 
of 12 mi. 1728 yd. ? 

184 . Calculate correctly to 7 places of (decimals the value of 


£ + 4 i+ JL + JL+. 

9 . J- 9 * 5 - 9 ‘ 7 - 9 ’ 


185 . The circumferences of the wheels of a carriage are 6^ ft. 

and 8j^g ft. ; what is the least distance in which both t^e wheels 
will simultaneously complete an integral number of revolutions ? 
How often will the lowest points of the two wheels at suiting 
touch the ground together in 10 miles ? * 

186 . In a aoo*yd. race A beats by 20 yd., ami C by 40 yd. 

By how many .yards can B beat C in a ico-yd. race ? % 
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187 . On a piece of work 2 men and 5 boys are employed, who 
do £ of it in 6 days ; after this t man and 1 boy more are put on, 
and i more is done in 3 days : how many more men must now be 
put on if the work is to be completed in 1 day more ? 

188 . A t B t C invest capital to the amount of ^800, £600 and 
£500 ; A was to have § of the profits which amount to £330 ; find 
Cs share of the profits. 

189 . A tradesman defrauds his customers (i)by an adulteration 
of the article to the extent of 7 per cent., (ii) by using a balance 
which indicates 1 lb. when the amount in the other scale is really 
15 oz. Which of the two practices is the more fraudulent, and 
to what extent is the customer cheated when he orders 1 lb. of the 
commodity ? 


100 . Find the distance between two towns when R309. 5 a. Ap¬ 
is paid for the fare of 17 first class passengers ai 1 a arile, 
of 26 second class at 1 a. 2 p. a mile, and of 40 third class at 1$p. 
a mile. 


19 b Find the value of jl'+sfir»)} 

2 * 31 - of 24 weeks 4 days 19 hours. 

5 ft. 5 in. 

192 . How many poles of fencing are required 
square park containing 27 ac. 12 po. j yd. ? 


r is. $d. 

01 - -y 

4 j . yd. 


of 


to enclose a 


193 . A , B. C t can do a piece of work in 6, 8, 10 days 
respectively. They begin to work together ; A continues to work 
till it is finished, B leaving off 2 days, and C 1 day before the work 
is completed. In what time is the work finished ? 

194 . If the supply of a number of persons with bread at y\d. 
the loaf for 31 days cost ^27, i8j. ; what will it cost to supply $ of 
that number for 20 days at 6 \d. the loaf ? 


198 . A , By C purchase a farm for Rioooo> of which A pays 
R4000 ; they sell it so as to fain a certain sum, of which B takes 
R275 Snd C Hi75 ; find A’s share of the profit. 


198 . One company guarantees to pay $ per cent, on shares of 
1000 rupees each; another guarantees to pay 4! percent, on shares 
of 75 rupees each ; the price of the former is 124S rupees and of the 
tatter 85 rupees. Compare the rates of interest which the shares 
return to fte purchasers. 


1 yh/ If 5000 people took in hand to count a billion of 
sovereign ami beginning their work at the commencement of the 
year 1 S$l, could each count on the average 100 sovereigns in a 
nUnpte^ithout intermission), when would they finish their task ? 
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198 . The total area of three estates is 1768 acres. If the 
areas of the two smaller estates be respectively three-fifths and 
two-thirds of that of the largest, find the acreage of each. 

199 . There are 3 pendulums, the first makes 35 beats in 36 
j seconds, the second 36 beats in 37 seconds, and the third 37 beats 

in 38 seconds. Supposing they commence together, find how many 
times they will again beat coincidently in 24 hours. 

200 . Sound travels at the nate of 1142 ft. per second ; what 
is the distance of the thunder cloud, when the thunder succeeds 

‘the lightning at an interval of 9 seconds ? 

201. If 4 men and 6 women can do a piece of work in 5 days, 
which 5 men and 10 children can do in 4 days, or 3 women and 
4 children can do in to days ; find (i) how many men, (ii) how 
many women, (iii) how many children, could do the work in one 
day. 

&02. A and B enter into partnership ; A puts into the business 
85000 more than B, who, as acting partner, is to have a salary of 
8125 a month ; at the end of 2 yeais the gross profits computed at 
£ of the capital per annum, are found to be 87000, from which B\ 
salary is to be paid : find each one’s share of the net profit. 

203 . The 3 per cents, are at 85J • what price should the 3J 
per cents, bear, that an investment may be made with equal 
advantage in either stock? And what interest vvouId be deiived 
by so investing 5000/. 


204 . Find the least sum of money that must be subtracted 
from £660. 7 s. 4//. to make the remainder exactly divisible by 39. 


205 . What decimal must be added to 


3- ’2)+ at j ti) 




208 . If gold can be beaten out so thin that one tola will form 
a leaf of 20 sq. yards, how many of these leaves will make up the 
thickness of a sheet of paper, the weight of a cu. inch of gold being 
S2talas and 432 sheets of the paper in thickness going to an 
inch ? . 


207 . A race-course is $ a mile long : A and B run a race and 
A wins by 10 yards ; C and D run over the same course and C 
wins by 30 yards ; B and D run over it and B wins by 20 yards ; 
>f A and C ran over it, which would win, and by how nmph ? 

208 . Four men are employed to reap a fietd, and after work¬ 
ing s days they have cut 10 acres; a more men are then put on, 
and the whole is finished in 3 more days. How many acres are 
there in the field; 

209 . A t B and C are employed to do a piece of work for 8539; 
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A and B together are supposed to do $;{ of the work, and B and C 
together ^ of the work : what should A be paid ? 

210 . Ifftif>43obc invested in the Govt. 4^ per cent, loan at 
106, what is the monthly income derived ? Supposing that the 
loan is paid off at par in 10 years, what would be the rate of simple 
interest on the sum invested ? 


211. 120 tons of coal are purchased for ^87. 16. 9 ; find, to the 
nearest farthing, the price at which they must be retailed per ton, 
so that no loss may be incurred ; and at that price what profit will. 
accrue ? 

212. Reduce to a decimal correct to 6 places : 

+ J- + 1 .+. 

i -3 3-3 s 5-3 7 - 3 ‘ 


213 . ,Find the greatest unit of time by means of which "ti hr. 
3t min. 18 sec. and 23 hr. 4 min. 274 sec. can both be expressed 
as integers. 


214. A man does J of a piece of work in t8 days, and then 
gets a boy to help him. They work together for 3 days, when the 
boy leaves, and the man finishes the work in 7$ days more. How 
long would it take the boy to do the whole ? 

216 . If io horses and 98 theep can be kept 9 days for 
£>yi- 17- 6 ; what sum will keep 45 horses and 216 sheep for 40 
days, supposing 5 horses to eat as much as 76 sheep ? 

216 . A starts business with R» 200, and subsequently admits B 
who brings Rtboo. At the end of the year A receives £ of the 
profits ; when- was B admitted ? 

217 . A man who has a certain capital calculates that if he in* 
vest it in 3t per cent, stock at 91, his income will be ^25 more 
than if he invest it in 3 per cent, stock at 88. What is his capital ? 


218 . A tradesman buys 200 lb. of tea for ^16, intending to 

gain one-fourth of his outlay by sale ; but two pounds' worth at 
this calculation being damaged, at what price shall he sell the 
remainder per lb. to gain as much upon the whole outlay as he 
intended ? ' 

219 . Express (& + 2|)-(i| - »|)x {(six7? t )-M6,V l in its 
simplest form. 

220 . •The diagonal of a square court-yard is 100 ft.; find the 
area. 

£21. Sound travels at the rate of 1140 feet a second. If a 
shot be fired from a ship moving at the rate of . 10 miles ah hour, 
how far will the ship have moved before the report is heard 
I4i ipiles off? 
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223 . The length of the minutediand of a churiTi clock is 
5-\ feet ; what distance will the end of it hsvel through in 35 days, 
if 7 times the circumference of a civcie he 22 times its diameter ? 

223 . Three men / 1 , B, undertake to complete in 20 days a 
piece of woik for R247. Jvr. Jl fmnishes 10 men for 8 days and 
ft men for the remaining days ; B furnishes 7 men for 7 days and 
12 men for 12 days ; C furnishes 15 men who work on alternate 
days only until the work is completed. Find A *s share, of the sum. 

224 . A person ha\ing RS.soo in 4 per cent. ('*ovt. bonds sells 
• out when they are at per cent, discount, and with the amount 

thus realised pin chases 5 per cent, bonds which arc at per 
rent, picmium : what does lie gain or lose in annual income hy 
the change ? 


225 . A contractor employs 100 men, 40 of whom woik 10 
hours on week days and only 5 hours on Sunday ; the rest work 
hours a day. If the wages of the fotmerbe 5/* per hour and of the 
■latter 4/*. per hour, what is the amount of wages paid in .1 weeks ? 

228 . Two chests of tea of the same size and quality are 
consigned to A , /?, C. A at first was to have $ of a chest. B §, 
and C the rest. Rut A, B purchase ft, ft of L’s share respectively. 
Mow much will each have ? 

227 . Find the side of the largest square tile, with which a 
court, 33 yd. 1 ft. 7 in. long and 20 yd. 11 in. broad, can be paved. 

228 . In a bicycle race of 2 miles over a circular course of 
1 furlong, the winner in his last round overtook the second at a 
point in his 15th round. Their paces were as 159 10149 At 
what distance was this point from the winning post ? 

229 . If 3 men can do as much as 7 boys in a day, how many 
days will it take 25 boys to finish a piece of work of which 12 men 
have done a quarter in 13 days ? 

230 . A, ff, Chold a pasture in common for which they pay 
R16 per month ; they put on it 70, $0 and 40 sheep respectively. 
A sells ? of hi? flock to B after 4 months and after 3 months 
more G sells H of his to A. How much of the rent should each 
pay at the end of the year * 

231 . A person bought 10 Bank of Madras shares at Rijio^ 
■each and for 5 years got interest on his investment at the »ate of* 

per cent. Hi* then sold his shares at n loss of per cent. 
Mow much did he make by the transaction, and what rate per 
■cent, per annum had he for his money ? 

232 . A certain number of cows and twice as many sfteep 

were bought for R94. 6 a* ; the cows cost Rio 3-7 fy*. each and the- 
sheep R4. 3 p. each : how many sheep were bought ? « 
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SB8. Gold is 19 times as heavy as water, and copper 9 times. 
In what ratio should these metals be mixed that the mixture may 
be 15 times as heavy ns water ? 

2S$), When the 3 per cents, were at 90 I found that by selling 
■out and investing in the 4 per cents at 95 1 could improve my in¬ 
come by U243. What was the amount of my stock in the 3 per 
-cents. ? 

2 . 60 . A person has in his draweV 15 piles of rupees, each con* 
tailing 20 : his servant steals .them and puts in their place 15 
pilts. each consisting of 19 double pica with a rupee at the top. 
How much does the person lose ? 

281 . A person owes the sum of II31500, and IIS500 ; and his 
property amounts to R14125 only. How much is he able to pay 
in the rupee ; and what is the loss upon the second debt ? 

282 . A rectangular piece of ground of 243 sq. yd. is one-third 
as broad as it is long ; what is the distance round it ? 

263 . A passenger train going 41 miles an hour, and 431ft. 
long, overtakes a goods train on a parallel line of rails. The 
.goods train is going 28 miles an hour, and is 713 ft. long. How 
long does the passenger train take in passing the other ? 

284 . The distance by rail from Turin to Venice is 420 kilo¬ 
metres, and the first-class fare is 56 lire ; find the same rate in 
Indian money, the fare from Calcutta to Henares, a distance of 480 
miles, reckoning 7 lire equal to R3 and 8 kilometres to 5 miles. 

28 5. 40 lb. of coffee, at 2 s. 6 d. a lb, were mixed with a certain 
quantify of chicory at i.f. yrf. a lb., and the resulting mixture was 
worth 2 s. a lb. How many pounds of chicory were there in the 
mixture ? 

268 . How much money must he invested in the 3'per cent, 
-consols*when they are at 92k, to produce the same income as would 
be produced by Ri 520 invested in the per cents, at 95 ? 

287 . If Rio. 7 . 6 be gained by selling an article for 
ft 79 • 10.9, how much would have been gained or lost by selling 
■it for K59 .7.6? * 

266 . Find, by Practice, to the nearest penny, the rent of 
*375'3675 acres at £2. 19 s. 10W. per acre. 

269 . Determine, by Duodecimals, the area of a rectangle 
■whose adjatent sides are respectively 9 ft. 3$ in. and 6 ft. 4$ in. 

270 . A cal) beat B by 5 yd. in a 100-yd race, and B can 
beat#(Tby jo yd- in a 2oo-yd. race j by how much can A beat C in 
a 400 yd. race ? 

}7l. If iip coolies, in 7 days of 10 hours each, dig a channel. 
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i mile long, 6 feet broad and 2 feet deep ; in how many days of 7 
nmns each should 35 coolies dig a channel, 660 feet long, 7$ feet 
'broad and rj* feet deep ? And hew many cubic feet does each 
-conly dig in an hour ? 

27 2. The average of eleven results is 30 ; that of ihe first five 
is 25, and that of the Iasi five is 28. Determine the sixth result. 

273 . What amourt must be invested in the 4k per cent, stock 
at 103I, in order to obtain, after deducting an income-tax of per 
•cent., a clear income of It 4 coo a year ? 

274 . 4 thalers, 6 half-crowns and 8 lloiins amount to £2 ; what 
is the value of a thaler ? 

275 . A reduction in the income-tax diminishes a tax, which 
is 14 1 5 when the tax is 8 pies in the rupee, by K3 . 12.0: what is 
the diminished tale of the tax ? 

278 . The length of a room is twice its breadth and 4 times its 
height, and it contains 2:6 cu. yards of air ; find its length. 

277 . A can reap afield in 5 days, and B in 6 days, each 
■working 11 hours a day ; in what time could they together reap ii, 
working 10 hours a clay ? 

278 . If 38 men working 6 hours a day can do a piece of work 
in 12 days, find in what time 57 men wo-king 8 hours a day can do 
a piece of woik twice ns great, supposing 2 men of the first set 10 
do as much work in 1 hour as 3 men of the second set can do in 

hours. 

279 . The average weight of 5 men is 5 st. 7 lb. ; the average 
weight is diminished by 7 lb. when the weight of a boy is included : 
what is the weight of the boy ? 

280 . A share-holder in a commercial company receives one 
year a dividend of 5 per cent, on his shares The next year he 
receives a dividend of 7$ per cent, and finds that he is R412. 8<i. 
'richer. Find the amount of his shares. 


281 . To march at quick step is 10 take 108pacesof2.fi. Sin. 
per minute ; what rate is this per hour ? 

283 . A society subscribed R21. 5a. 4/V to a charity, each 
member paying as many pies as there were members in the society^ 
find the number of membeis. 

883 . Find, by Duodecimals* the vcltlme of a blocl^of marble, 
3 ft- 7 in. long, 2 ft. 3^ in wide and 1 ft. 2$ in. deep. 

. 28 A. A train, 880 feet long, overtook a man walking along the 
line at the rate of 4 miles an hour, and p «s$ed him in 30 secdhds: 
the train reached the next station in 1 $ minutes after it had passed 
the man. In what time did the man reach the station ? 
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285 . If 40 men and 50 boys can do a piece of work in 6 days, 
■working 6 hours a day, in how many days will 8 men and 20 boys 
do a piece of work half as large again, working 7 hours a day,, 
assuming that a man does as much woik in 3 hours as a boy in 
5 hours ? 

280 . The average age of 8 men is increased by 2 years, when 
one of them, whose age is 24 years, is replaced by a fresh man ; 
what is the age of the new man ? , 

287 . If the price of the 4 per cents, just before the payment of 
a half-yearly dividend be 93, what ought to have been the price 3 
months previously, supposing no change in the value of money to 
have taken place during that inteival ? 


288 . The weekly wages at a mill amount to ^186. 4s. In 
the mill a certain number of women are emloyed at 2s. rcw/. a day, 
five times as many men at 5.C 6 d. a day, and 6 times as many boys- 
at 2 s. 4 d. a day ; how many men are employed ? 

289 . If the income-tax be 7 d. in the £ in the first half of the 
year, and 3 kd in the second, what is the net income of a gentleman 
whose gross annual receipts are ,£1542 . 10.6 ? 

290 . An open cistern, made of sheet iron a quarter of an inch 
thick, is internally 62^ in. long, 36 in. wide and 24 in deep ; find 
the weight of the cistern when full of water, if iron weighs 7 times 
as much as water and a cti. ft. of water weighs 1000 oz. 

29 1. In a two-mile race A wins, B being 22 vd. behind,-and C 
106 yd. behind B. By how much would B beat C in a three-mile- 
race in which A does not jun ? 

292 . If the wages of iS coolies for a month amount to R8$ 
when rice is 24 seers per rupee, what ought the daily pay of a cooly 
be in proportion when the price of rice is K2. tea. 8 p. per maund ? 

. 203 . A and B started on a race and ran a distance exactly 
together. Then B began to fail and gave up the race when he had 
run 56 yards farther, A having gone during the same time 320- 
yards. The average of the entire distances run by the two men 
was nlffc yards. What distance had they run together ? 

. 294 . The £25 shares of one company pay a dividend of £1 
jjtt share ; the £15 shares of another yield .£725 per share. The 
iharkei value of the former is ^24 92, of the latter £1 7. Compare- 

the rates of interest returned to the purchasers. 

. ■ • , —- --— —-- 

- 296 , A man bought ico oranges at 2 a picc, and 100 more at. 
3 4 ; pice, and mixed and sold the whole at 5 for 2 pice ; how much 
did Me lose? 


298 ;, "Fifid, by Practice, the cost of fencing 3 mi. 3 fur. 180 yd. 
* " 'at ^479- 15* mile, < 


EXAMPLES FOR EXERCISE 


317 


207 . An open cistern, made of sheet iron £ inch thick, is ex¬ 
ternally 10 in. long, 8 in. broad and 5A in. deep ; find the price of 
the cistern at R8 per cwt., if a cu. ft. of iron weighs 4! cwt. 

298 . A does half as much work again as B in the same 
time, and B does one-third as much again as C ; working together 
they can do a certain work in 5 days ; but if after working 2 days 
A leaves off, how long will B and C take to finish it ? 

290 . When rice is to sccr§ the rupee, 7 persons can he fed for 
30 days at a certain cost. For how many days can 6 persons be 
•fed at the same cost when rice is 14 sects the mpee ? 

300 . If the daily wages of n labourer rise front 4 a. gfi. to 6a., 
what percentage of the increase in the price of food and other 
•commodities will cause his position to be unaltered ? 

301 . A person buys 5 shares in a company, and sells three of 
them at a gain of to per cent, and the remaining two at a gain of 
16H per cent. The gain on the latter sale is £2 . 19.7^ more 
than on the former. How much did he pay for each share ? 


302 . A man buys 25 seers of milk at 1 a. 6 p. a seer, and sells 
it at 1 a. 3 p. a seer, making a profit of 5 annas ; how many seers 
■of water did he add to the milk ? 

303 . Now that the income-tax is 5 pies in the rupee, a pier- 
son’s net income is K374 per mensem ; what will it be when the 
income-tax is raised to 7 pies ? 

304 - Find, by Duodecimals, the area of a square whose side 
is 12 ft. 8 in. 4 pt. 

,/ 305 . A train starts fiom A at 12 o’clock and runs towards C» 
which is too miles distant, at the rate of 30 miles an hour ; at the 
same time the mail coach starts for C, fiom B . which is half way 
between A and C t and runs at 10 miles an hour ; at what distance 
from C will it be overtaken by the train ? 

308 . If 13 solid inches of copper balance 17 of iron, and 15 of 
iron balance 16 of tin, and 19 of tin balance 12 of zinc, how many 
solid inches of zinc balance 2470 solid inches of copper ? 

307 . If the income-tax be 6 pies in the rupee for the first half 
of the year and 3 per cent, in the second, what is the gross income* 
of a gentleman whose net annual receipts amount to R1454. ia. ? 

308 . What sum must a person invest in the 3 per cents, at 
90, in order that by selling out £1000 stock when they have risen 
to 93J, and the remainder when thc?y have fallen to 84J, and 
investing the whole proceeds in the 4 per cents, at par he lUay 
increase his annual income by 51, ? 
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300 . Divide R115. 2a. among 20 boys and 25 girls, so that 
each boy may receive 12 annas more than each girl; how much 
will each boy receive ? 

310 . Three-fifths of the squaie of a certain number is 12615 ; 
what is the number ? 

311 . An open cistern whose capacity is ,4320 gallons is exter¬ 
nally 14*1137 ft. long, 10*25 ft. wide and 5*16 It. deep ; the sides, 
are 1 in. thick ; find the thickness, of the bottom, having given 
that a gallon contains 277*274 cu. inches. 

312 . A and B walk a race of 10 miles ; A gives B 20 minutes’ ' 
start; A walks uniformly a mile in 17$ minutes and catches B at 
the 8 th mile-stone : find by how much B lost in time and space. 

313 . It 17 men can build a wall 100 yd. long, 12 fi. high and 
2^ ft. thick, in 25 days, how many men will build a wall twice the 
size in half the time ? 

314 . In 1861 three towns had populations of 17650, 19600, 18760 
respectively. In 1871 the population of the fiist had decieased 18 
per cent., that of the second had increased 21 per cent., while the 
population of the thiid had increased by 4690; find the change 
per cent, in the total population of the three towns. 

*< 315 , A gentleman invests H5600 in the 5^ per cent. Govt, 
paper, and derives therefrom an annual income of #27 5. At what, 
premium was the 5$ per cent, paper at the time he invested ? 


318 . Find the circumference of the wheel of a locomotive, 
which makes 5 revolutions in a second, and which performs a 
journey of 30 miles in 44 minutes. 

317 . A man has an income of ^200 a year ; an income-tax is 
established of 71/., in the while a duty of i-W. per lb. is taken 
off sugar ; what must be his yearly consumption of sugar thatihe 
may just save his income-tax ? 

318 . A, /?, C are tluec smxuis attached to a cistern. A can 
fill it in 20 min., B in 30, ana C can empty it in 40 min. If A f B' 
and C be opened successively for one minute each, in wbat time 
will the cistern he filled ? 

* 310 . A besieged garrison consists of 300 men, 120 women and 

40 children, and has piovisions enough for 200 men for 30 days. 
If a womap eats § as much, and a child 4 as n ut h,.as a man, and 
if after 6 days 100 men with all the women and children escape, 
fiqw long will the remaining .provisions last the garrison ? 

The price, of rice being raised 50 per cent., by bow much 
pet cent, must a house-holder reduce his . consumption of that 
£r^cle Jtp as pot to increase his expenditure ? 
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821 . The owner of 4 per cent. Govt, paper, bringing in R8976' 
per annum, exchanges it for 5 per cent, paper. His annual interest 
is increased by H44. What is the increase or decrease of his 
nominal capital ? 

322 . A bill on London for /175 drawn at 6 months after 
sight, is purchased at Madras, the rate of exchange being 2.r ° Sa¬ 
tire rupee, tour months before it becomes due, it is discounted 
in London at the rate of 2k per cent, (per annum) discount. 
What was paid for the bill in .\fadras, and what does it realise in 
London ? 


323 . A man laid out /30. 15J. in spirits which he bought at 
15Jf. a gallon ; he ratailed them at 17J. M. a gallon, making a profit 
of £a- 5-r. : bow many gallons must he have lost by leakage ? 

324 . Arrange J2, ^3 and ^ in order of magnitude. 

325 . Two trains, running at the rates of 25 and 20 miles an 
hour respectively on parallel rails in opposite directions, are 
observed to pass each other in 8 seconds, and when they are run¬ 
ning in the same direction at the same rates as before, a person 
sitting in the faster train observes that he passes the other in 31^ 
seconds ; find the lengths of the trains. 

320 . If 6 dollars and 6 roubles are together worth £ r. 13V. gd, 
and 4 dollars and 8 roubles are together worth £1. tu. 8//, what is ’ 
the value of 6 dollars and 8 roubles ? 

327 . In an examination A obtains 10 per cent, less than the 
minimum number of marks required for passing : B obtains ii£ 
per cent, less than A ; and C 41yV per cent, less than the number 
of marks obtained by A and B together. Does C pass or fail : 

828 . I have K6500 to invest in public securities Will it be 
most to my advantage to invest it in the 5 p. c. Govt, loan which 
is at loj per cent, discount, or to purchase at par Treasury Bills 
which bear an interest of 3 pies per cent, per diem ? Calculate the 
difference. 

330 . If the par of exchange be two English shillings for the 
Indian rupee, but if an Indian bill of exchange for R540. 12*1. be 
negotiated in London for /51. lor., how much per cent, below par 
is the rate of exchange ? 

330 On Monday January 3, 1S88, a man commenced to sub¬ 
scribe for a daily picc paper (published on week days oply) ; what 
had he spent by June 13th of the same year ? 

331 . A gentleman’s income is diminished by /150; hut the 
income-tax being raised from 6'/. to jti. in the £ t he pays the sAme 
amount of tax as before ; find his present income. 

332 . A and B start to run a race ; their speeds are as 17 to <8. 
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A runs 2^ miles in 16 min. 41 sec.; B finishes the course in 34 min.; 
•determine the length of the course. 

333 . If 5 men and 8 boys reap 9 acres in 10 days, and 4 men 
and 4 boys reap 3 acres in 5 days, how many acres will 2 men and 
3 boys reap in 7 days ? 

334 . To 432 gallons of a mixture of brandy and rum, which 
contains $£ per cent, of brandy, some water is added, and the 
.propoi lion of brandy in the mixture, is thereby diminished to 
.per cent. How much water is added ? 

335 . A person who has £1900 Russian 4 per cent, stock sells 
out at 104 and devotes £962. 13.?. 4^. to the purchase of 3 p. c, 
consols, at 95, and lends the rest of the sum realised on mortgage. 
What interest must he ask for his money that his income may be 
the same as before ? 

336 . if the rate of interest for money be 3 per cent., what 
should be the rate of exchange for bills payable at sight in England 
when the rate for those payable 4 months after sight is u. 8 ^ 7 . per 
Tupep ? 


337 . A merchant buys 60 yards of cloth ; he sells half of it 
at a gain of 3 annas per yard, and the remainder at a gain of 
2 annas per yard, and realises R44. 1 a. What was the cost price 
per yard ? 

3 J8. A man buys a number of mangoes for Rg, the price in 
pies of each mango being equal to the square root of the number 
purchased ; find the number purchased and the price of each. 

339 . A train which travels at the uniform rate of 30 8 ft. a 
second, leaves Madras at 7 A- m. ; at what distance from Madras 
will it meet a train which leaves Arconum for Madras at 7*20 a. M., 
and travels one third faster than it does, the distance from Madras 
to Arconum being 42 miles ? 

340 . If $ men, 2 women and 3 boys, or 6 men and 4 boys, 

-can mow 3 acres in 5 days ; how many acres would 3 men, 2 women 
and one boy mow in it days, supposing a man to do as much 
-work as 3 boys ? (1 

841 , A person loses in his first year 23 per cent, of his capital* 
•tout in the next year he gains 40 per cent, of what he had at the 
end of the first year, and his capital is now ft 7 20 more than it was 
at first ; fityd his original capital. 

3t2. A person invested equal sums of money in the 3 per 
cents, at 97!, and in the 3! per cents, at 102$ ; his resulting income 
was*£259. to/. How much did he invest ? 

343 . A. merchant in London receives two bills, drawn at 4 
meteths after sight, each for ft 5000; one he discounts immediately! 
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the rate of interest being 3 per cent, per annum; the other he 
keeps till maturity, and then exchanges at the rate of is. ad. per 
rupee, and finds that he has got as much as he did for the first bill 
What was the rate of exchange when the first bill was discounted ? 

3 r 4 ' A man, having bought 128 yards of cloth for R80, sells 
one-fourth at a loss of 2 annas per yard ; by how much must he 
raise that selling price, in order that, by selling the rest at the 
increased rate, he may gain 2 tfnnas per yard on the whole ? 

345 . Incomes below ^150 a year being subject to $d. in the 
£ income-tax, and incomes above £ 150 to yd in the £ ; find what 
income above ^150 a man must have, that he may be just 7 id. 
a year poorer than a man who has ^149. io.r. a year. 

346 . A and B run a mile, and A wins by 160 yd. ; A and C run 
over the same course and A wins by 20 min.; B and C run over it 
and B wins by 12 min. In what time can A^ run a mile ? 

347 . If 16 darics make 17 guineas, 19 guineas make 24 pis- 

toles, 31 pistoles make 38 sequins, then how many sequins aic 
there in 1581 darics ? * 

348 . What sum must be paid on the insuiance of a cargo of 
the value of R33575- A a - 50 that in case of loss the cargo and all 
expenses of insurance may be recovered ? The premium is at the 
rate of 4725 per cent., policy duty 35 annas per cent, and agent's 
commission £ per cent. 

349 . A person has/26041 of a 4 per cent, stock. He saves 
each year £ of his income, which he invests at 4 per cent. What 
is his income in the 4th year ?• 

360 . If gold be at a premium of 5 per cent, and a person buy 
goods marked 300 rupees, and offer gold to the amount of 300 
rupees, what change ought he to receive in notes, 5 per cent, being 
abated for ready payment ? 


PROBLEMS. 175 . 

1. By what number less than 1000 must 4389 be multiplied 
so that the last three figures (to the right) of the product may 
be 438 ? 

If 5 cwt. 3 or. 14 lb. cost £6 per cvvt,, what will be the 
coat per pound when the cost of the whole has been induced by 
£ 7 . i6j. U 

1 P n measuring a distance of 3a yards with a rod of a certain 
length it was found that the rod was contained 41 times with 
naif an inch over j how many inches will there be over in measur- 
mg 44 yards with the same rod ? * 


C. A. 21 
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/ 4 . Find the least number above 1000, which when divided 
by 5 or by 6 or by 9, will leave the same remainder 3. 

5 . A bill of £100 was paid with guineas and half-crowns, and 
48 more half crowns than guineas were used ; find how many of 
each were paid. 

0 . A has twice as much money as B. They play together and 
at the end of the first game B wins from A one-third of A’s money ; 
what fraction of the sum which B now has must A win back in 
the second game that they may have exactly equal sums ? 

7 . What is the smallest whole number which is exactly) divi- * 
sible by ijfc, 2^, and 37 ? 

8 . A pays £9.3.4 more rates than B , theii incomes being 
equal : living in different towns they are rated at 2;. and is. 4/?. 
in the £ respectively ; what is their income ? 

0 . A pint of watef weighs a pound and a quarter, and a cu. 
foot weighs 1000 oz. ; how many gallons are there in a cu. foot ? 
How many gallons will fill a cistern 5 ft. long, 2\ feet wide and 
2 ft. deep ? 

10 . A gallon contains 277*274 cu. in. ; a cu. ft. of water weighs 
1000 oz. How many gallons weigh a ton ? and what is the weight 
of a pint ? 

11. If 162 gallons fill a cistern 5J ft. by 4$ ft. by if ft., find 
the number of cu. inches in a pint. 

12 . If a cu. inch of water weighs 252’4S8 grains, which is the 
more accurate of the following rough statements a cu. ft. of 
water weighs 1000 oz., a cu. yd. weighs f of a ton ? 

13 . If a decilitre be *052 gallon, find the value of a pint of 
liquid which is worth 2 francs the decilitre : 1200 francs being 
equal to £49 

14 . Three men are employed on a work, working respectively 
S, 9. 10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. If the total sum paid for wages be 
£2.7.6|, how much of it should each receive ? 

15 . The sum of two numbers is $760, and their difference is 
* equal to one-third of the greater : find the numbers. 

. 10 . Two casks contain equal quantities of beer ; from the first 
34 quartscare drawn, and from the second 80 ; the quantity remain¬ 
ing in one cask is twice that in the other. How much did each 
cask originally contain ? , 

t?. - Shew that if the price in rupees of a cwt. of goods is 
divided by 7, the result is the price in annas of a lb. weight of the 
goods, , 
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r 18 . If R72 be divided among 5 men, 7 women and 13 boys 
so that 2 men receive as much as 5 boys, and 2 women as much 
as 3 boys, how much will each man, woman and boy receive ? 

19 . How many revolutions will be made by a wheel which 
revolves at the rate of 329 revolutions in 3 min. while another 
wheel revolving 431 times in 4 min makes 2586 1 evolutions? 

r 20. If a train goes 22^ miles an hour, how many revolutions 
does the driving-wheel, 11 ft. in circumference, make in a second ? 

21 . A game licence costs 151, and a cartridge 2 d. A sports¬ 
man kills bis bird once in 5 shots. If birds are worth 2$. 6 d. a 
brace, how many birds must be shot just to pay expenses ? 

22 . A vulgar fraction has for its numerator 157, and its nearest 
approximate value in hundredths is '37 ; what is the denominator ? 

23 . A man after a tour in England finds that he had spent 
every day half as many rupees as the total number of days he had 
been from home. His (our cost R1800- How many days did it 
occupy ? 

24 . A plate of metal is beaten to the thickness of | of an inch, 
and the weight of a circular medal cut from it, whose diameter 
is 1 inches, is 1J oz. troy. If the same plate be beaten to the thick¬ 
ness of $ of an inch, what will be the weight of a medal cut out of 
it of the diameter of 1} inches (the areas of circles being propor¬ 
tional to the squares of their diameters; ? 

^ 25 . It is said that 240,000 letters are posted in Berlin daily, 
i6’6 per cent, of which are town letters. This gives oni letterifor 
every ^person) in Berlin ; what is its population ? 

26 . The French unit of linear measure is a metre equal to 
39'37t English inches ; the square formed on a line of ro metres 
< called an are) is the French unit of surface. Find the equivalent, 
in English square measure, of a hectare (too ares). 

27 . A rectangular swimming bath is 60 ft. long and 40 ft. 
broad ; it can be filled by a supply-pipe in 5 days, and if 6,000 
cubic feet of water be thrown in, the rest can be filled in 3 days 
18 hours. Find the depth of the bath. 

28 . <The debts of a bankrupt amount to R21345. 4 a and his 

assets consist of property worth R9167. 10a S^. and an undiscount¬ 
ed bill of 115130 due 4 months hence, simple interest being reckoned* 
4t 4 p. c. per annum. How much in the rupee can he pay his 
creditors? . * 

29 . The diameter of the fore-wheel of a carriage is 1J ft. and 

that of the bind-wheel is 3 feet ; bow far will the carriage have 
travelled when the fore-wheel has made 100 more revolutions than 
the hind-wheet ? (The circumference of a circle I diameter i 1 
31416 ll ) * 
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80 . Tea at 4 s. 3I d. per lb. is mixed with tea at 3X. 7| d. per lb. 
so that the mixture contains 72 per cent, of the former. Find the 
weight of a chest of this mixture which is worth £6. 16s. lod. 

SI. A merchant buys China tea at 3 s. 6 d. per lb. To improve 
the flavour he adds 2 ox. of Assam tea to every lb. of China tea, 
and finds that the mixture costs him 4*. per lb. How much pe„r lb. 
did he give for the Assam ? 

32 . Standard silver, of which u ( parts in 120 are pure silver, 
being worth R31 per lb., find the value of a Sicca Rupee which 
weighs 7 dwt. 12 gr. and has a fineness of 979 parts in 1000. 

33 . A contract is to be finished in 5 months and 17 days, and 
43 men are put on to work at once ; at the end of 5 of the time 
it is found that only $ of the work is done ; what extra number of 
hands will be required to complete the contract in the given time, 
the last employed men to work 12 hours a day, whilst the first 43 
men work until the contract is completed only 10 hours a day ? 

34 . A man can do as much work in 4 hours as a woman in 6* 
hours, or as a boy in 9 hours ; how long will it take a boy to com- 
plete a piece of work, one-half of which has been done by a man 
working 10 hours and a woman working 16 hours ? 

33 . If a piece of cloth, 4 yd- long and 15 in. wide, cost R3. 2 a y 
how much should you give for another piece, 19 yd. long and 12 in. 
wide, every sq. in. of which is worth % of the value of a sq. ft. of the 
former ? 

36 . A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the rate of 5 miles an hour, for half the remain* 
ing distance at 4 miles an hour and 3 miles an hour for the other 
half. State the exact time occupied in the journey. 

37 . How often between 12 and t are the hands of a clock an 
integral number of minute-spaces apart ? 

38 . Two clocks begin striking the hour of noon together on a 

certain day, the interval between every two strokes being 1" and 2" 
respectively. They gain 1" and 2" respectively in every 34 hours. 
After what length of time will they end striking the hour of noon, 
together ? , 

39 . A and B start at the same time on a journey. A walks at 
the irate of 4 miles an hour, and B of 3 miles an hour. When A’ 
has gone half' way. B gets a ride and goes at twice the rate of A t 
until he has ridden a distance equal to fa of the. whole journey be¬ 
yond the spot at which he passes A. B then walks the remainder 
of the journey*’ *4 having walked it all. Will A or B arrive first ?' 
And what fraction of the whole journey will the other still have 
to travel^ 

140 . Jf 15 men can dig 600 cu. ft. of earth in 5 days, working 

* 1 
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8 hours a day, how many men would be required to dig 1575 cu. ft. 
in 1 4 days, working 9 hours a day, supposing that a man who 
works S hours a day does in 25 hours the same amount of work 
that a man who works 9 hours does in 26? 

41 . If 21 horses and 217 sheep can be kept 10 days for the 
same sum as it would cost to keep 9 hoises and 60 sheep for 27 
days, find how many sheep eat as much as 3 horses. 

42 . If running a four-mile race on a course half a mile round, 
A overlaps B at the middle of the 6th round, lly what distance 

‘will A win ? 

43 . A and B start to run a race at 3 o’clock. The winner 
comes in at 6} minutes past 3, beating the other by 40 yards. At 
4 minutes past 3 the loser was 1140 yards from the winning-post. 
Find the length of the course, and the speed of the winner in miles 
per hour. 

44 . Five men do '6oo£ of a piece of work in 2'i2 hours, how 
long will 6 boys take to finish it, it being known that 3 men and 
7 boys have done the whole of a similar piece of work in 3 hours ? 

45 . If 4 men earn as much in a day as 7 women, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn ^22, what will be the earnings 
of 8 men and 6 women working together for 10 days ? 

46 . The distance by Railway from Madras to Salem is 
306J miles. A Passenger Train travelling 20 miles an hour leaves 
Madras at 7 a. M. ; and a special Train at 10 a. M. the same day. 
At what rate must the latter travel, so as just to overtake the 
former at Jollarpett Junction <132 miles from Madras), and at 
what hour must a Goods Train leave Salem for Madras travelling 
15 miles an hour, so as to reach Jollarpett at the same time as the 
other Trains ? 

47 . Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite direc¬ 
tions they are observed to pass each other in 9 seconds, but when 
they are running in the same direction at the same rates sfs before 
the faster train passes the other in 37^ seconds. Find the speeds 
of the two trains in miles per hour. 

48 . A man near the seA-shore sees the flash of a gun fired 
from a vessel, steaming directly towards him, and . hears the* 
report in 15". He then Walks towards the ship at the rate of 
3 miles an hour, and sees a second flash 5 minutes aftwr the first, 
and immediately stops ; the report follows in 105". Find the 
rate of the .ship, the velocity of sound being 1200 feet per second. 

40 , A soldier has 4 hours’ leave or absence ; how far ma^he 
ride on a coach which travels 8 miles an hour, so as to return to 
the camp in time, walking at the rate of 4 miles an hour ? * 
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50. Two trains start at the same time, the one from Calcutta 
to Allahabad, the other from Allahabad to Calcutta. If they arrive 
at Allahabad and Calcutta respectively 5 hours and 20 hours after 
they passed each other, show that one travels twice as fast as the 
other. 

61 . A cistein is provided with two pipes, A and B. A can 
fill it in 20 minutes, and B can empty it in 30 minutes. If A and 
B be kept open alternately tor one minute each, how soon will the 
cistern be filled ? 

62 . A , B , C are pipes attached to a cistern. A and B can 1111 
the cistern in 20 and 30 minutes respectively, while C can empty 
it in 15 minutes. If A, /?, C be kept open successively for one 
minute each, how soon'will the cistern be filled ? 

/ 63 . A train having to perform a journey of 150 miles, is 
obliged after joo miles to reduce its speed by one-fifth. The result 
Is that the train arrives at its destination half an hour behind 
time. What is its ordinary rate ? 

64 . A down Passenger Train, 176 yd. long, travelling at the 
rate of 20 miles an hour, meets at 7 A.M. an up Goods Train, 
293 J yd. long, and passes it in 24 seconds. At 7-30 A. M. the down 
Passenger meets the up Mail, 88 yd. long, and passes it in 12 
seconds. When will the Mail overtake the Goods ? 

66. A and B start together from the same point on a walking 
match round a circular course. After half an hour A has walked 
3 complete circuits, and B feur and a half. Assuming that each 
walks with uniform speed, find when B next overtakes A. 

> 60 . A certain sum is to be divided among A , B and C. A is to 
'nave £y> less than the half, B is to have £10 less than the third 
part, and^C is to have £8 more than the fourth part. What does 
each get ? 

67 . £a2 12 is divided among A f B, C, so that A receives $ ns 
ntuch as B and C together, and B ^ of what A and C together 
receive. - Find how much each receives. 

r 

. 58 . Two-thirds of a certain number of persons received 18^. 
each, and one-third received 2s. (id. each. The whole sum spent 
Was £2. 15*. How many persons were there ? 

* 60 . , A$c:ew which can pull at the rate of 9 miles an hour, 

finds that ir takes twice as long to come up a river as to go down : 
at what mftnber of miles an hour does the river flow ? 

80 . A , ft, C are partners : A whose money has been in the 
business for 4 months claims £ of the profits : B whose money has 
been in the business for 6 months claims J of- the profits : C'had 
in the business for 8 months : how much money clui A and 
. ^Contribute to the business ? 
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61 . Two ptrsons A and B rent a field. A puts on it 12 horses 
for 2it months, 20 cows for 4 months and 50 sheep for 5 months ; 
/? puts 18 horses for 3^ months, 15 cows for 5 months and 40 sheep 
for 44 months. If in one day 3 horses cat as much as 5 cows, and 
6 cows as much as 10 sheep, what part of the rent should A pay ? 

62 . A can dig a trench in \ the time that B can ; B can dig 

it in | of the time that C can ; all together they can dig it in 

6 days. Find the time it would take each of them alone. 

• 

63 . For s guineas can be obtained either 12 lb. of tea and 15 lb. 
of coffee, or 36 lb. of tea and 9 lb. of coffee ; find the price of a 
pound of each. 

84 . Divide 48 into two parts such that if one part be multi¬ 
plied by 3 and the other by 5, the sum of the products shall be 180. 

6B. Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 

88. A decimetre is equal to 3*937 inches, and a cubic decimetre 
of water weighs 1 kilogram. If a cubic inch of water weighs 
252 45 grains, express a kilogram in pounds avoir, correct to two 
decimal places. 

67 . Twenty gallons of liquid contain 60 per cent, of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
40 per cent ? 

68. Divide R1000 among 1 man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the women 
together get 12 times as much as each child. 

69. Two men undertake to do a piece of work for R40. One 
could do it alone in 5 days, the other in 8 days. With thf» help of 
a boy they finish it in 3 days. How should the money be divided ? 

70 . The sum of the ages pf A and B is now 55 years, and 
their ages 10 years ago were as 4 is to 3 ; find the present ages. 

71 . A tradesman's prices are 30 p. c. above cost price ; what 
profit does he make, if he allows his customers a discount of a 
pennyjn the shilling ? 

72 . Four apples are worth as much as 5 plums, 3 pears as 
much as 7 apples, 8 apricots as much as i 5 pears, and 5 apples sell 
for 2d. I wish to buy an equal number of each,of the four fruits,, 
and to spend an exact number of pence : find the leajt sum I can 
spend, 

7 3 . The manufacturer of an article makes a profit of 20 per 
cent., the whole-sale dealer, of 10 per cent., and the retail dealer, 
of 5 per cent, what is the cost of the manufacture of an article 
which is retailed for R7. 8a. 9^. ? • 1 
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74 . Two cogged wheels, of which one has 16 cogs and the 
other 20, work in each other. If the latter turns 6o times in 5 of a 
minute, how often does the former turn in 16 seconds ? 

76 . The price of butter having risen 25 p, c., the daily allow¬ 
ance of each person in a family is reduced from 1 oz. to $ oz. If 
the monthly charge for butter is thenceforward 12J., what was it 
before the changes were hiade ? 

■ 78 . A bankrupt has book-debts equal in amount to his liabi¬ 
lities, but on £4000 of them he can recover only 151. in the £, and 
the expenses of the bankruptcy are /200 ; if he pay 1 5$. 2g d. in 
the what is the amount of his liabilities ? 


y 77 . A ship 40 miles from the shore springs a leak which ad¬ 
mits 3$ tons of water in 12 minutes. 60 tons would suffice to sink 
her, but the ship’s pumps can throw out'12 tons of water in an 
huta. Find the average rate of sailing so that she may reach the 
shore just as she begins to sink. 

78 . Standard silver is formed by mixing 11 parts of-flne silver 
with one of copper. How many rupees can be coined from 1 Ih. 
avoir of fine silver, if 1 lb. troy of standard silver is coined into 
32 rupees 

79 . If 2j tolas of gold, 22 carats fine, be worth R 4 g. Ba. t of 
what fineness must gold be in order that iA tolas of it may be 
worth R34. 8 a. 

80 . A man having to walk 36 miles, finds that in 3 hr. 20 min. 
he has walked $ of the remaining distance ; find his speed. 


81 . Supposing the alloy in a rupee to be fa of the mass^ and 
the coin to be worth 2 pice if it were aU ^lhy, what 
exact value if it were all pure silver ? 


pure-, - 

>* 82 . A mixture contains wine adffptrkter ip the ratio of 3 ’. 2 ; 
■;M it contains 3 gallons more^winejpS w 4 ter»"what is the quantity 
J.ijf wine in the mixture ? /W* 

.iiti ***^ times as mu££ work as a man 

Find the ratio of the works 
Same time. 

« 

parts brandy and 1 part water; 
the mixture contains 3 times as 
ind the quantity of brandy in the 


it 3 . 3 me| 

id a boy 
lie by a 

W. Ai 



mixtu 


ndy as.'awater 


>iv*. 88. A mixture contains wine and water in the ratio of 3:2 
• ' another contains wine and^water in the ratio of 4 *. 5 : how man] 


many 

gallofts Of the latte^musthfe mixed with 3 gallons of the former 
. that the resulting mixture may contain equal quantities of wine 
and (rater ? 
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86. , A, B and C are three vessels holding i, 2 and 4 gallons 
respectively. A is empty, B is full of water and C is full of wine. 
A is filled from B, B is leplenished from C, and then A is emptied 
into C, When this operation has been performed fmee more, 
what will be the tatio of the wine in P to the water in Cl 


87 . An alloy of silver is mixed with .19 alloy of gold in the 
ratio of 73 to'37 ; the quantity of dross in the ?i!ver alloy is 12 
parts in too, and in the gold ajloy 15 parts in too: compare the 
quantities of gold, silver and dross in the mixture. 


• 88. A barters some sugar with B for flour which is worth 
2S. $d. per stone, but uses a false stone weight of 13J lb ; what 
value should B set upon his flour, that the exchange may be fair? 

89 . If the wprk done by a man, a woman, and a child be in 
the ratio of 3, 2, r, and there be in a factory 24 men, 20 w^men 
and 16 children, whose weekly wages amount to R224, what wifi 
be the yearly wages of 27 men, 40 women and 15 children ? 


90 . A^b. of tea and 3 lb. of sugar cost U3, but if sugar rose 
50 per cent, and tea 10 per cent., they would cost R3. 8<r. ; find 
the prices per lb. of tea and sugar. 

BY. A bankrupt has goods worth R9750 ; an 1 had they rea¬ 
lised their full value, his creditors would have received 13 annas*in 
the rupee ; but ‘^ths were sold at 17*5 p. c., and the remainder at 
2 375 P; c., below this value. What sum did the goads fetch, and 
what dividend was paid ? 


; Mint at £3. 17s. grf. per oz. and is 
u\ per oz., in.the ratiQ.of 11 I 1. If 

25» J'47 *r„ 


„ . SfQwns,. 
I'^of the surr 
i,the sa 


92 . Gold is sold at the Mint at £$. 175. grf. per oz. and is 
mixed with alloy, worth qr. 2//. pe 
sovereigns be coined of this mixturi 
what is the Mint profit per 100 

93 » A bag contains 160 coins 
lings, sixpences and fourpcnccs, atML* 
money represented by each denominate 
bow many of each are there ? 

04 . In sendirijfr ioo cheroots to England I paid freight: 
their prime cost; landing charges & of their cost includingj^^fri j 
and,,duty 2| times their cost including freight and landing ^ffegf* 1 
Altogether the cheroots, duty paid, in London cost me £ft'tSStk 
:,t l ][ive for them in Madras ? " ' ' 

A number of mppis, i* divided amongst four) 



. j - 



. f ruppes 

r 3 | ofthc whole, S | q| 
—inland the number of/ 
of the whole, number to b^ df 

96 . 


remainder, C T of 
given to D is the sqbavi 
JJ^at sum does each receive 

For S| of the distah<& ; iip V&haut the rise is r foot in 24 

Jt __ __1 r _i.L^ —_* ‘..r* 



— « V* bJIV UtJVU IjtVV VflF if * llJV ■ ^ l 111 

"(measured along the road) and for the rema 5 ning,,thif'd the rise is 
1 in 16. The top of the ghaut is 1,400 ft. above the bottom ; what 
is its length ? * 
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97 . In a company'of 100 people, of whom some are rich and 
some are pqor, the rich subset ibc and give 1 a. 3/>. to each poor 
man ; this costs the rich men 7 a. 1 p. each : how many rich and 
how many poor men are there ? 

98 . G iven that gold is worth £3. 17$. lod. per oz., and silver 

4;. 10 ii. per oz, and that the weights of equal volumes of gold and 
silver are as 19 11 ; find the volume of silver equal in value to 

a cubic inch of gold. 

99 . A tradesman bought a quantity of goods, and sold of 
them at a profit of 10 p. c ; the price rising, he got iz£ p, c. profit* 
on the remainder, and on the whole gained K425 : what sum did 

r he lay out ? 

^' 100 . A publican buys t vo butts of wine, one for Hi200, and 
one for Ri 100 ; he also buys a third and after mixing the three,, 
retails the wine at R22. 8a. a dozen, making izA p. c. on his out¬ 
lay : supposing the number of dozens in a butt to be 52, find the 
price of the third butt 

10 L. A merchant sells 49 quarters of wheat at a profit of 7 p. c, 
and a certain number of quarters at a profit of 11 p. c. The cost 
price of a quarter of wheat being £3. 12J. 6 d, he would have lost 
£ 2 . ioj. 9 d if he had sold the whole at a profit of 9 p. c. Find 
the total number of quarters of wheat sold by him. 

102 . The shares in a banking concern are Ricoo each, R426. 
iojja. are only paid up, and the shares are quoted in the market 
at R460. T he dividend is R.7^ per share quarterly. A gentleman 
holds too original shares. Find what interest he makes per cent.; 
and how much per cent, would he make, if he sold out and invested 
in 4 per cqpt. Govt, stock at par ? 

> 103 . A person finds that if he invest a certain sum in railway 
* shares paying £b per share when the £\oo share is at ^132, he 
will obtain £10. i6j. a year more for his money than if he invest 
in 3 per cent, consols at 93. What sum has he to invest ? 

104 - A person has £(124,180 to invest; the 5! per cent. Govt, 
loan being at 108 and the 6 per cent. Municipal loan of Ri,ooo 
being at 1020 ; find how he must divide his capital between the 
Govt, and Municipal loans, that he may obtain the sanfte income 
„ from each. 

105 . A railway proprietor receives one $ear a dividend of 6 

¥ sr cenl^ on his stock, apd pays an income-tax of \d in the £. 

he next year he receives a dividend of per cent and pays an 
income-tax of 3 d in the £, and finds that his net income is ^249 
mpre. How much railway stock does he hold ?, 

108 - A man sold at 48 and 95 respectively /500 ordinary stack 
m the A Railway paying a dividend at the rate of if and £too 
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preference stock in the B Railway paying a dividend of 4 per cent. 
He then invested £ of the money in the Tramway Company where 
the £24 share paying inleiest at 6 per cent, was at /6 premium 
£150 in the C Railway which paid no interest; and tip remainder 
in Bank shares at par : what rate of interest must he receive from 
the Bank in order to increase his annual income by ^ 12. 55. ? 

107 . There are two railway engines whose rates of motion may 
be represented by 1 and 75. Supposing the slower to have been 
12 miles in advance of the faster train on the same line, how far 

• would the faster train have to travel before it overtook the other? 

108 . The value of 1 lb. of gold is 20 times that of 1 11 k of 

silver and the weights of equal volumes of gold and silver are as 
19 10 ; find the value of a bar of silver equal in bulk to a bar of 

gold of value /380. 

100 . A merchant owes a bill of ^.5,79^, payable in 8 months 
and another of 147,822, payable in 12 months ; he takes up these 
two bills and gives in their place one for ft 13,716. payable in 
12 months : what is the rate of interest per cent, per annum ? 

110 . A Calcutta merchant has to pay Rio,512. 8<r. to his agent 
in Bombay. What must he give for a bank draft to that amount, 
exchange being at ioo£ ? 

<*" 111 . A man bequeaths his property amounting to R49 ,i 66 in 
such a way that i of his wife’s share, f of bis eldest son’s, ~ §f his 
younger son’s and i of his daughter's share are all equal. Find 
the share of each. 

112 . A and B exchange goods ; A gives 13 cwt of hops, the 
refail price of which is 561, per cwt. but in barter he rates them 
at/3. B gives 10 barrels of beer, the retail price of which is is a 
gallon, but the value of which he raises in proportion to the in¬ 
creased price of the hops. How much must B give irt money ? 

118 . A person having to pay Ri0,572 two years hence, invests 
in the 4 per cent. Transfer Loan to accumulate interest till the 
debt shall be paid, and also an equal sum the next year. Suppos¬ 
ing the investment to be made when paper is at 86J, and the 
price to remain the same, what sum must be invested on each 
occasion that these may be just sufficient to pay the debt at the 
given time ? * 

114 . A train has been travelling 20 miles an hour : the steam* 
power is doubled, whilst from v various causes the resistance of the 
train is increased by one half /The original steam power is three 
times the resistance). At what rate will the train now travel ? . 

lift. A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose-speed is to that of the sailing vessel as 3\ 2 
starts at the sa«'e time, hut nicKs with detentions that average 6 
hours daily. Which will reach Madias first ? And by how mueft 2 
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116 . A book containing between 900 and 1000 pages is divided 
into four pai$s. each part being divided into chapters. The whole 
number of pages in each of the four parts is the same. Each 
■chapter in like first part contains 20 pages, each chapter in the 
second 40, each chapter in the third 60, and each chapter in the 
fourth 80. Find the whole number of chapters in the book. 

117 . A person buys a piece of land at ^25 an acre, and by 
selling it in allotments find that the; value is increased by one-half, 
so that, after reserving 20 acres for himself, he clears £200 on, his 
purchase money by the sale of the remainder. How many acres 
were there ? 

TlS. Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from K31 £ to R30. 

1 X 9 . A barters sugar with B . for rice which is worth 1} annas a 
measure, but in weighing his sugar uses a false maund weight. B 
■discovers this, and to make the exchange fair raises the price of 
his rice to 2k annas a measure. Find the real weight of the false 
maund which A uses. 

120 . A perion pays an income-tax of 4 d. in the £ during the 
first half of the year and of 3 d. in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second as for the first half of the year. If 
his gross income for the year is £ 700, find his net income. 

121 . The materials of an old building were sold for Ri,soo 
upon condition that they should be removed within 30 days under 
a penalty of Rio per day for every day beyond 30 days. The pur¬ 
chaser employed 40 men at 3^ annas per day to do the work, and 
after selling the materials for R2365, he cleared R190 by his bur- 
gain. Find ftie number of days the men were at work. 

122. A and B enter into partnership ; A supplies the whole 

of the capital, amounting to £45,000 upon condition that the 
profits are to be equally divided, and that B pays A interest on 
half the capital at 16 per cent, per annum but receives R120 per 
mensem for carrying on the concern. Find their total yearly pro* 
fits when B f s share is equal to $ of share. * 

123 . If the value of a rupee varies from ij. 9//. to'ir. 9 \d. and 

the franc from 9W. to 10a. ; find the maximum number of francs 
which it is always safe to give for R500. 

124 . If the 1 volume of a*sphere*»jix 3*14164cthe cube of the 
radius, find how many spherical balls each 4 inch in diameter can 
be made out of a cubic inch of clay, and how much clay will re: 
mahj over, w ‘ . 

129. Paper-money is at a discount of 10 per cent.^ A man buys 
golds marked £i"J (paper-money) and offers that sum In gold. How 
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much paper-money must he receive in change, 10 per cent, abate¬ 
ment being allowed for cash ? 

* 

120. A reservoir is to be emptied, the rate of discharge of the 
contents being diminished by joo gallons every hoir. The first 
half will be emptied in 3 hours, the second in 4 hours. How many 
gallons does the reservoir contain ? 

127 . What must be the leastjnumber of soldiers in a regiment 
to admit of its being drawn up 2, 3, 4, 6 or 8 deep, and also of its 
being formed into a solid square ? 

128 . A , Ii and C are partners. A receives f 4 of the profits, 
B and C dividing the remainder equally A ’s income is increased 
by K400 when the rate of profit rises from 5 to 7 per cent. Find 
the capital of li. 

129 . How many year’s purchase should be given for an estate 
so as to get 4 per cent, for the money ? 

130 . An agent has to receive a rent paid in corn from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benefit himself, a false balance, such that 4 seers 
in one scale balance 5 seers in the other. Corn being worth ^2. 

8 a. a md , the value of his plunder is 1*4. What is the corn-rent ? 

131 . A remindary is bought at 20 years’purchase for R2700C, 
one-third of the purchase-money remaining at mortgage at 9 per 
cent. The cost of collecting rents is K140 per annum. What 
interest does the purchaser make on his investment ? 

132 . A baker’s outlay for flour is 70 per cent of liis gross 
receipts, and other trade expenses amount to } of his receipts. 
The price of flour falls 50 per cent., and other trade expenses are 
thereby reduced 25 per cent By how much should he now reduce 
the price of a 5<f. loaf to make the same amount of profit ? 

133. 1000 copies of a pice newspaper weigh iofamaund, 
and when the paper duty was removed the profit on the receipts 
was increased 5 per cent. What was the duty per md. on paper ? 

/ 134 . A horse was sold at a loss of 10 p. c. ; if it were sold for 
y 1<7o more there would have been a gain of 4 per cent. : for how 
much w£s the horse sold ? 

135 . jA contractor sends in a tender of R7CO0 for a Certain 
work ; a second sends in a tender of R6950, but stipulates to be* 
paid R3000 at the end of a month ; find the difference between 
the tenders, supposing the work to he finished in 3 mqpths, and 
money to be worth £ per cent, per month simple interest 

4 136. A labourer was engaged for 20 days, on the agreement 
at for every dly he worked he should have 4'*-, but that ^for 
every day he absented himself he would he fined^in He received 
442.130., at the end of the time ; bow many days was he absent! 
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137 . A man was hired to do a certain amount of work, on the 
condition that for every day lie worked he should have 12«., but 
that for every day he absented himself he should lose 4 a. He 
worked 3 tipes as many days as he absented himself, and received 
on the whole Hto. How long was he doing the work ? 

138 . A grocer buys two maunds of sugar ; he sells one maund 
at a profit of 10 p. c, and the other which cost H2. 8«. more, at 
a profit of 15 p. c. If the retail price per seer of the latter be i^a. 
more than that of the former, find the cost price of each maund. 

m 

139 . A shop-keeper buys 2 md. of sugar, and 1 md. more of # 
a superior kind, giving At. 8«. a md. more for the latter than the 
former. He retails it, when mixed, at 4 annas a seer, and makes a 
profit of 25 p. c. on his outlay. What did he give per md. for each 
kind of sugar ?. 

140. T wo boys begin to count two equal piles of rupees. One 
•counts 5 while the other counts 4. When the former has just 
finished the latter has 6 left. What is the number of rupees in 
-each pile ? 

9 141 . The price of a yard of jean is £ of the price of 2$ yd. of 
longcloth ; and the weight of 5 yd. of jean is £ of the weight of 
8 yd. of longcloth. If the price of 2 lb. of jean be A3, what is the 
price of 1$ lb. of longcloth ? 

142 . Three tramps meet together for a meal: the first has 
5 loaves, the second 3, and the third, who has his share of the 
bread, pays the other two 3 half-pence ; how ought they to divide 
the money ? 

143 . A and B barter : A has 7 md. of flour worth R3. 8a. a md., 
but insists on having R3. 12a, a md. : B has rice worth Hi. 3a. a 
measure, which he raises in price in proportion to * 4 ’s demand. 
A receives 16 measures of rice : what cash does he get besides ? 

144 . A and B barter : A has 200 lb. of tea worth 2 s. hd. a lb. 
but insists on 2 s. g d. a lb. : B has coffee worth if. gr£ a lb. : how 
much must he raise the price so that A gets/ 5. 2 s and 2 cwt. 
of coffee? 

148 . A river 14ft. deep. 182 yd. wide flows at the, rate of 
3 miles an hour; (i) how many tons, (ii) how many gallons of 
water, pass a certain point per minute? [A,cu. ft. of water weighs 
-62$ lb. ; a gallon contains 277I cu. in.] 

148 . A four-wheeled carriage travels round on a circular 
railway. The circumferences of the two wheels of the carriage and 
•of the two circles of rails are proportional to 6, 7, 7000, 7014* 
Fi*d the number of revolutions made by each of the four wheels 
in/a complete circuit ? 

■ 1147.: Eleven boys fired 10 shots each at a target, and scored 
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286 ; 20 bull’s-eyes were* made and 11 misses ; how many centres 
and outers were there ? (A bull's-eye scores 4, a centre 3, an 
outer 2). 

148 . The sum of £\J7 is to be divided among 15 men, 20 
women and 30 children, in such a manner that a man and a child 
may receive togolher as much as two women, and all the* women 
may together receive £60 : what will they each respectively receive ? 

118 . A owed B three-fourths of what B owed C\ to settle 
matters, B gave R2 to A who then paid C ; what did B owe C ; 

150. A man for 4 years spends R500 a year more than his 
income. At the end of that time, he reduces his expenditure 
30 per cent, and in 3 years pays off his debt and saves K1000. 
What is his income ? 

151 . A tree grows 2 yards in its first year, and afterwards it 
grows each year 1 foot less than it did the previous year. The 
value of the tree at any time is equal to the number of rupees in 
the square of the number of yards m its height; find the value of 
the tree when it has done growing. 

153 . If standard gold, worth ^3. 17^10^. per ounce be so 
far alloyed as to be worth only £3. 16 s. lirf. per ounce, find the 
least integral number of sovereigns made of the alloyed gold, 
which shall be equal in value to an exact number made of the 
standard gold. 

151 . Find the least integral number of ounces of pure silver, 
■worth R2. 14a. per ounce, that, with the proper proportion 

•of alloy, can be coined into an exact number of rupees. 

154 . Mahogany is 50 lb. to the cubic foot, water is 62$ lb., 
and iron is 7^ times as heavy as water ; what thickness of iron 
will weigh as much as a 6 inch plank of mahogany ? 

155 . A sum of R62 is to be divided among to men, 15 women, 

S boys and 12 girls. For every rupee that a man gets, a boy gets 
(i annas, and for every half-rupee that a woman gets, a girl gets 
2 annas. The whole money obtained by the boys is equal to that* 
■obtained by the girls. How much does each person get ? 

158 . *A wooden closed box, made of 1-inch plank, is externally 
*5 in, long, 10 in. broad and 6 in. high. The box weighs 6 lb. 
when empty, and 86 lb. when filled with mercury. Compare the . 
weights of equal bulks of the wood and mercury. 

157 . K430 is divided among 45 persons consisting* of men, 

'women and children. The sums • of the men’s, women’s and 
children’s shares are as 12 ; 15 V 16, but the individual shares of a 
■man, woman and child are as 6 ; 5 <1 4. Find the munber^of 
»«ten, women and children. \ 

158. Bronze contains 91 per cent, of copper, 6 of zinc, ana 3 
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of tin. A mass of bell-metal (consisting *of copper and tin only) 
and bronze fused together is found to contain 88 per Cent, of 
copper, 4 875 of zinc, and 7125 of tin. Find the proportion of 
copper and tin in bell-metal. 

169 . An alloy contains 12 parts by weight of lead, 4 of anti¬ 
mony, and 1 of tin. How much of this alloy must be taken, ami 
how much lead and tin added to it to make up 9 cwt. of type-metal 
consisting of 14 parts lead, 3 antimony and 1 tin ? 

160 . Three persons A t B, C, finished a piece of work. A worked 
at it for 5 daysi B for 7 days and C for 9 days. Their daily wages* 
were as 4 • 3 I 2, and the total earnings amounted to R7. 6a. 
Whal were the daily wages of each ? 

101. Two passengers are charged for excess ofluggage Ri. 8a. 
and R5. 4 a, respectively. Had the luggage all belonged to one 
person he would have been charged R7. 8a. for excess. How 
much is allowed free, the charge of excess being 12 a. per md, ? 

162 . If the cost of making bread be one rupee per bushel of 
wheat, what is the price of wheat when the two-anna loaf is twice 
as large as it is when wheat is R5 a bushel ? 

103 . If the rate of wages vary as the price of rice, and if 57 
men working for 35 days receive 1*405. yt. 9^. when rice is sold 
at the rate of 136 measures for K39 ; find Lhc price of rice per 
measure when 70 men working for 19 days receive K353. 4a. 6 p. 

104 . There is a leak in the bottom of a cistern. When the 
cistern was in thorough repair, it would be filled in 2§ hours. It 
now takes half an hour longer. If the cistern is full, how long 
would it be in leaking itself empty ? 

106 . A can do § of a piece of work in | of the time in which 
B can do i of it, and B can do J of it in % of the time that it would 
take C to do another piece of work one-fburth as large again as the 
first. If C can finish the former piece of work in 10 hours, how 
long Would it take A and B together to do it ? 

* 100 . A and B start on a journey at the same time. B travels 
at f of/i’s rate, and arrives 3 hr. 15 min. after him. In what 
time did each complete the whole journey ? 

107 . The expenses of a family when rice is at 20 seers for a 
■- topee are R50 a month ; when rice is at 25 seers for a rupee the 

expences are R48 a month; what will they be when rice is at 30 
seers for^a rupee ? 

108 . A man who can walk down a ghaut at the rate of 4$ and 
up it at the rate of 3I miles an hour, descends and returns to his 
starting point after walking for t hours 4 minutes. How far did 
ha walk? 

(Ah express train owing to a defect in the engine goes at 
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| of its proper speed, and arrives at 6-49 P. m. instead of 5- 55 P. M.; 
at wh«l t hour did it start 

170 . A person going from Pondicheiy to Ootacamond trJIels 
90 miles by steamer, 330 miles by rail and 30 miles by horse-transit- 
The journey occupies 30 hr. 50 ruin., and the rate of the train is 3 
times that of the horse-transit and 1 4 times that of the steamer. 
Find the rate of the train. 

* 

171 . A person walks from A to B at the rate of 3*miles an hour 
and after transacting some business which occupies him an hour, 
•returns Lo A by the tramway at the rate of 5 miles an hour. He 

then finds he has been absent 2 hours 20 minutes. Find the 
distance from A to B. 

17 2 . The expenses of a family, when rice is 12 seers for a rupee, 
are K50 a month ; when rice is 14 seers for a rupee, the expenses 
arc H48 a month (other expenses remaining unaltered) : what will 
they be when rice is at 16 seers per rupee ? 

173 . A bankrupt has book-debts equal in amount to his 
liabilities, but on K8640 of such debts he can recover only annas 
in the rupee, and on U6300 only 5^ annas in the rupee. After 
allowing K1054. 11. o for the expenses of bankruptcy, he finds 
that he can pay his creditors 12 annas in the rupee. Find the total 
amount of his debts. 

17 4 . A train starts with a certain number of passengers. At 
the first station it drops £ of these and takes in 20 more. At the 
next it drops £ of the new total and takes 10 more. On reaching 
the third station there are 60 left. What number started ? 

175 . One pound troy of standaid silver which contains 37 parts 
in 40 of fine silver is coined into 66 shillings. If the value of pure 
silver rises 10 per cent., what must be the reduction of putc silver 
in a shilling ? 

170 . A landlord has an estate worth R40000 a year, but has 
to pay $ anna in the rupee on the gross income for taxes. He sells 
it at 20 years’ purchase on the gross income, and invests the 
proceeds in the 4 per cents, at 95. What is the difference in his 
income ? 

177 . *In firing at a mark A hits in 2 out of 4 shots, B in 3 out 
of $, and C in 4 out of 7. The mark was hit 468 times. Supposing 
each to have fired the same number of shots, find how many hits 
each made and the total number of shots fired. 

178 . A shop-keeper buys sugar at Hi2. 8 a. a md.; at what 
price must he sell it to gain 8 per cent. , and allow a pm chaser 
to per cent, discount ? * 

170 . In a manufactory 100 coolies work for 4 days a weeki lxit 
on the remaining * days some are absent; the weekly wages |>f 

* C. A. 22 
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the coolies are thus reduced in the ratio of 32 ' 35. Find the 
number of absentees. 

410 . The manager of a boarding house having already 50 
boarders, finds that an addition of 10 increases the gross- monthly 
expenditure by H20) but diminishes the average cost per head by 
Hi. What did the monthly expenses originally amount to ? 

181 . If 9 oz. of gpldr 10 carats fine, and 5 oz., 11 carats One, 
be mixed with 6 oz. of unknown .fineness, and the fineness of the 
.resulting mixture be 12 carats, what was.the unknown fineness ? 

182 . A tradesman’s stock in tiade is valued on January ist,' 
1868, at £8,000, he has also £350 in cash and owes ,£1,870 ; during 
the year his personal expenses, £300, are paid out of the proceeds 
.of his business, and on January 1st, 1S69, his stock is valued at 
£7,950, he has £570 in cash and owes £1,510. What is the whole 
profit on the year’s transactions after deducting 5 per cent, interest 
on the capital with which he began the year ? 

183 . If 20 English navvies, each earning 35. 6c/. a day, can do 
the same piece of work in 15 days that it takes 28 foreign work¬ 
men, each earning 3 francs a day, to complete in 20 days ; taking, 
the value of the franc at 10^/., determine which class of workmen 
it is most profitable to emplby. If a piece of work done by the 
navvies cost £3,000, what would bi the cost of the same work 
done by foreign workmen ? 

184 . A merchant in New Yoik wishes to remit to London 
jjiio dollars, a dollar being equal to 4.r, 6 d English : for what sum 
in English money must he draw his bill when bills on London are 
at a premium of 9I per cent. ? 

186 . A person borrows £100, and at the end of each year pays 
£25 to reduce the principal and to pay interest at 4 per cent, on 
the sum which has been standing against him through that year. 
How much will remain of the debt at the end of 3 years ? 

188 . If a metric system of area were adopted wherein 1 acre 
1 rood 3 perches is represented by 5*12, express the unit of 
measurement in sq. yards and decimal parts of a sq. yd. 

187 . If gold weighs 19 times as much as water, and silver »2 
times as much, find how many times heavier than water if a coin 
which contains io parts of gold and 1 of silver. 

188. A pertain reef of quartz when crushed yields ‘ooii per 
cent, of gold. If the working expenses amount to 62*5 per cent, 
of the gross receipts, and the net profit on each 100 tons is £52. 
ioj., find the number of grains in a sovereign. 

189. A certain article of consumption is subject to a duty of 
61 per cwt ; in consequence of a reduction in the duty the con- 
ttimption increases one-half, but the revenue falls one-third. Find 
tne duty per cwt after the reduction. 
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100 . If the duty on a certain commodity were reduced 25 per 
•cent., by how much per cent, must the consumption be increased 
that the same revenue may be derived from it ? ^ 

191 . If 2 cu. in. of gold together with 3 cu. in. of silver are 
equal in weight to 74 cu. in. of water, and the vieights of equal 
volumes of gold and water be represented by the numbers 19 and 1, 
what number represents the weight of an equal volume of silver ? 

102 . A farmer bought equal.numbers of two kinds of sheep, 
one at £3 each, the other at ^4 each. If he had expended his 
■money equally in the two kinds he would have had 2 sheep more 
•than he did ; find how many he bought. 

103 . A man travels 150 miles in 13 hours, patlly by tail and 
partly by isteamer ; if he had gqpe all the wa> by rail, hr would 
have ended his journey 8 hours sooner, and saved $ of the lime he 
was on steamer ; how far did he go by rail ? 

104 . In a distilling operation, during 3 hours the fluid contain¬ 
ed 70 per cent, of alcohol, during hours 60 per cent., and during 
■the remaining li hours 40 per cent. What is the ave-age strength 
•of the whole fluid distilled over, assuming that it came over at a 
uniform rate during the whole time ? 

L 95 . During a distillation ihe fluid that comes over in 3 conse¬ 
cutive hours contains 47, 35 and 20 per cent of alcohol respectively. 
The rates at which it comes over during these 3 hours are in the 
•ratios of 2, 3 and 4. What is the percentage of alcohol in the 
whole mixture ? 

196 . I bought a number of mangoes at 35 for Rz. I divided 
the whole into two equal parts, one of which 1 sold at »7* and the 
•other at 18 mangoes per Ki, 1 spert and received an integral 
number of rupees, but bought the least possible number, ol man¬ 
goes How many did l buy ? 

197 . Find the cost in rupees of one mile of railway, which, 
consists of two rails, each weighing 40 lb. per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 ft. 8 in. apart. The rails 
cost in England £6. 13 . o. per ton and the sleepers 2.r. 4#//. each. 
The rate of freight is ^1.5.0. per ton, and landing charges 
amount Jo &z. 8a. per ton. Rale of exchange is. Sii pet lupee. 

108 . The length of the K. B. Railway being no miles and the 
-capital employed in its construction 1500000/., what must be the 
gross annual trafic receipts per mile in order that a dividend of 
5 per cent, may be paid to the share-holders after allowing 45 P cr 
cent, of the gross receipts for current expenditure ? 

19ft. A person in India sells a bill on London for 35°/., pay¬ 
able at 3 months’ sight at the rate of if. mfd per rupee. The pfcr-. 
chaser requires payment on presentation ; what amount does le 
receive after discount at 5 per cent, has been deducted ? , * 
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200. The Guernsey pound contains iS oz. avoir., and the 
Guernsey shilling contains 13 English pence. If a Guernsey pound 
of flatter cost is 6d., Guernsey money, what will be th$ price in 
English money of 2| lb. avoir. ? 


201 . A contractor employs a fixed number of men to com* 
plete a work. He may employ either of two kinds of workmen : the 
first at 26* 6 d. per week each, the second at t8r. 6 if. per week 
each ; the work of the one of the former being to that of one of 
the latter as 5 to 4. If he finishes it as quickly as possible, he 
spends £270 more than he would have done if he had finished it • 
as cheaply as possible, but takes 4 weeks less time. What would 
it have cost if he had employed equal numbers of the two kinds 
of workmen ? 

202 . A manufactoiy turnsmut 50 tons of iron goods weekly, 
using up for that pui pose 51 tons of iron at £6. 15J. per ton, 100 
tons of coal at 11 s. 6 d. per ton, and ,£45 worth of other materials ; 
rent, rates and taxes amount to /219 annually ; wages and inci¬ 
dental expenses to £75 per week At what price per cwt. must' 
the iron be sold in order that the works may gain 8 per cent, per 
annum on a capital of ,£35000 ? [Reckon 52 weeks to the year] 

203 . Two lumps, composed of gold, silver and copper, together 
weigh 10 oz ; one lump contains gold 75 p. c. and silver 15 grains 
per oz, the other contains gold 85 p. c. and silver 12 grains per Oz. 
The total quantity of silver in the two lumps is 141 grains. If 
the two lumps are melted and formed into one, what per cent, of 
gold will it contain ? 

204 . The only three creditors of an insolvent whose assets 

amount to ;£ioo and who can pay only 5 d in the £, agree among 
themselves to take dividends in the proportion of the number of 
£ y s. and d. respectively, contained in the amounts due to them. 
The dividends thus taken are in the proportion of 12 7 l 6. 

What are the amounts of their debts ? 

20 5. At an examination \ of a class gains l of the maximum 
number of marks, ^ gains |, £ gains 4 , £ gains and the rest 
The average number of marks gained by the whole class is 166 ; 
what is the maximum ? 


200. A mass of gold and silver weighing 9 lb. is worth £318. 
1 y. 6 d .; if the proportions of gold and silver in it were interchang¬ 
ed, it would be,worth £129. 10r. 6 d. ; it is known that 1 oz. of gold 
and 2 oz. of silver are worth £4. 8s. i$d, ; what is the price of gold 
and silver* per oz. ? 

207., A person shooting at a target, distant 550 yards, hears 
the bullet strike the target 4 seconds after he fires. A spectator,, 
equally distant from the target and the shooter, hears the shot 
srlke the target 2} seconds after he heard the report ,* find the 
vaocity of sound. 
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208 . A boatman rows 5 mi. with the tide in the time he 
would take to row 3 mi. against it ; but if the hourly velocity 
of the current were A a mile, he would row twice as rapidly£ith 
the tide as against it. Find his power of rowing in still water, 
and the velocity of the current. 

20f>. A messenger sets out at the rate of 30 miles a day, but 
falls off in his speed 4 miles daily. Four days afterwards another 
sets ofT from the same place on t the same route, travelling 50 miles 
the first day but falling off like the first 4 miles daily. After what 
• time will one overtake the other ? 

210 . Six months ago A invested /7620 in the 3 per cents, at 
93}, and s'x months hence he will receive /4300 four per cents, at 
127. What is the present value of^iis property ? 

211. Two boats, A and B y row' a race. A takes 4 stiokes to 
B's 5, but 6 of />”s are equal to 5 of A’s. A starts in front of B at 
such a distance that B must lake 10 strokes to row over it. How 
many strokes must B take before overtaking A ? 

212. A t B and C run a mile race. A beats C by 76|. ; f yards ; 
B beats C by 11 seconds ; the pace of A is to that of B as 45 \ 4L 
In what time dqes each run the mile ? 

213 . Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every 2 minutes and the third 3 
seers every 3 minutes. If the cistern holds 40 seers, in what time 
will it be filled ? 

i 214 . A sells his goods 10 per cent, cheaper than and 10 
per cent dearer than C ; how much would a customer of B save 
by taking fttoo worth of goods from C ? 

215 . Cannons arc fired at intervals of 10 minutes in r. town 
towards which a passenger train is approaching at the rate of 
35 miles an hour ; if sound travels 1142 feet per second, find at 
what intervals the reports will be heard by the passengers. 

210 . A man bought a horse and a carriage for R500, and sold 
the horse at a gain of 20 p. c. and the carriage at a loss of 10 p c , 
thus gaining 2 p. c. on his whole outlay ; for how much was the 
horse bought ? 

217 . If 3 tnen and 5 women do a piece of work in 8 days, 
which 2 men and 6 children, or 5 women and 3 children, can do ina 

days, find the relative strength of men, women and children. 

, 218 . Three round balls revolve with equal velocities in three 
concentric circular grooves. They start from a position in which they 
are all in the same radius of the outermost circle. The innermost 
ball occupies 10 seconds in traversing its groove once. After ryb&t 
time will they all be again on a radius of the outermost circle,Ifce 
*adii of the gtooves heing proportional to the numbers l, 3» 5 ? ■ 
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2' 9 . Two guns arc fired at the same place after an interval of 
2 i minutes, but a person approaching the place observes that 
joilin. 14 sec. elapse between the reports ; what was his rate of 
pi ogress, sound travelling 1125 feet per second ? 

220 . Ash saplings after 5 year’s growth are worth 1 j. yt., and 
increase in value if yi. each year afterwards. For their growth 
they require each twice as many square yards as the number of 
years they are intended to crow before cutting. A plantation is 
arranged so that each year the same number may be ready for 
cutting. Find the greatest annual income which can be obtained* 
per acre, allowing 20 per cent, for expenses. 



EXAMINATION PAPERS- 


I. UNIVERSITY OF CALCUTTA. ENTRANCE PAPERS. 


1868. 

, I. Multiply R1S957. 130. by R568. Ii-Ja. ; and divide the same suin' 
by the same sum. Shew that one of these operations is absurd and impossi¬ 
ble and perform the other. 

42. Find the value of the decimal *16854, and deduce the rule arith¬ 
metically or algebraically. 4 

E<ctiact the square roots of 3 and of *3 to 7 decimal places, and 
explain the rule that in integers the pointing off of the periods begins from 
the right hand, and in decimals from the left. 

, 4. A plate of metal is beaten to the thickness of -J of an inch, and the 
weight of a circular medal cut from it, whose diameter is i ( ) inches, is 
ij oz. Troy. If the same plate be beaten to the thickness of J of an inch, 
what will be the weight of a medal cut out of it of the diameter of if inches 
(the areas of circles being proportional to the squares of their diameters) ? 


I860, A. 

*'I. What do you mean by a prime number, a factor , a ratio ? Resolve 
30 and 132 into their prime factors, and find their ratio in its simplest terms. 

" 2 . How much muslin at Ri. 50. Up. per yard is equal in value to 
143 yards of the cambric at R3. 130. 8 p. per )ard ? 

*''3. Whether is the product of 2\ and 3-$- or the product of 2i and 3$ 
the greater ? Extract the square root of the difference. 

* y 

. && 4. If a person get a bequest of ?- of an estate of 2,000 acres, and sell 
^jpof his share, how many acres does tie retain ? 

*, Simplify the expression-- 


10+ 


a+-‘ 


n<> 


'5, J'indj by Practice, the rent of 5S6 acres I rood 31 polca at £4. is. 
to \d. per acre. 

A piece of land is 11*916 poles broad ; how long must it be t? 
contain an acre ? Divide accurately 0*063 by o* 36 . 

"" 7 - How much must be paid for ^1250 stock when it seSs at 10S per 

cen^.? 

1869, B. 

1. *' A man can count at the rate of 100 4 minute, how long will it^ake 
him to count five hundred lakhs ? • 
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2. A shop-keeper purchased 2503 yards of cloth for R900 and paid 
expenses amounting to R1O3 : what must he charge per yard in order to 
make a profit of 50 per cent. ? 

» 3. Reduce ‘005 of a pound t&'thc fractiogtaof sgnpenny, and extract the 
square root of‘00006241. ^ 


4. Add together 


p 9 an ’U of S 


4 -' 5. State the rules for pointing in muV iplicatfon and division of decimals; 
and multiply "256 by '0025 and divide *0036 by ‘4 and 4 by - ooooi. 


1860 . 

✓"* r. If the price of bricks depends upon their magnitude and if 100 
bricks, of which the length, breadtfatnd thickness are 16, 8 and 10 inches 
respectively, cost R2. 90., what will be the price of 921600 bricks which 
are one-fourth less in every dimension ? 

r 2. Explain the method of pointing in extracting the square roots of 
whole numbers and decimals. Find the square root of 57,214,096 and also 
the square root of *5 to four places of decimals. 

V 

/ 3. Simplify (1 + 8 + 5 + 11 )-MJ - ii and £*+ x io*. -6,Sv 

/■ 4. A tea-dealer buys a chest of P-a containing 2 maunds and 16 seers, 
at R4. 2 a. per seer, and two chests more each containing 3 maunds and 
24 seers, at R4. 10a. per seer : at what rate per seer must he sell the 
whole in order to gain 576 rupees f 

1861 . 

, _ , . . . 41 x 8 vY 61 of 4! 

/\. Express as a decimal fraction - x —-- . 

$■*■104 4 + 2 -* 

/2. Reduce 3*. 6 ti. to the decimal of £5, and '0234 to a vulgar 

/ 3. If an estate be worth ,£2,374. '16s. per annum, and the 
assessed at u. 11 £>/. in the £, what will be the net annual inc 

^4, How much land may be rented for j£i,7i6. 10 s. 6rf, 
vented for £4. 135. 4 d. ? 

5. Extract the square root of *00099856. 

166 a. 



acre* are 


1. 


What is the difference between ^*--2?- and *06 ? 

* Si 31° 

<2. Reduce *14 of a pie to thc^raction of a rupee, and find the vglue 
of *0875 of a pound sterling. . 

, jf*n If the wages of 18 coolies for a month amount to R85 when rice is 
24 vets per topee, what ought (he daily pay of a coolie to be in proportion 
what the price of rice is Ra. 100. 8f. per mound ? . .., 
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f 4. A and /»’ run a race. A has a start of 40 yards, and sets off 5 
mainutes before Ji, at the rate of 10 miles an hour. IIow soon will B over¬ 
laid him if his rate of running is 12 miles per hour ? 

. 5. Extract the square root of to 5 places of decimals. 


180 * 


' 1. 


Find the value in vulgar and «l#cimal fractions of 

a 


153 + 6-2 

7; * r* ' 


2. Find ih? fractional value of (2*37979+ 4 ’22)4- (3'04i - ’937). 

3. The wiight of five casks of coffee being 31 cwt. 3 qr. I3lb., 
• calculate the price at m shillings per cwt. 

.4. If a man can perform a jnnrnev of 170 miles in 4], days of 11 hours 
each, in how many days of SJ hours will he perform a jourivy of 470 miles? 

5. Extract the square root of 964 *226704. 

I 

. 6. What sum of money will produce ^43 interest in 3] years, at 2} 
per cent, simple interest ? 


1804. 


‘l. How many paving stones, each measuring la in. by 12 in. ore 
required to pave a verandah 70 ft. long and 9 ft. broad ? 

2. Add together J, , - 1 , 3 , and yl. And simplify 


:• «i + !»tif + * +Sof , v 

' ,U+ 9 i 

' 3, Find the value of 17 cwt. 3 qr. 22 lb. at ^4. 6r. 7 ^d. per cwt. 

■"4. Add together ’0125 of a pound, ‘0625 of a shilling, and *5 of a 
H$nny ; and reduce 1 u 9^/. to the decimal of a pound. 

' 5. Extract the square root of #00196 and divide the result by H'-'- 

6. A company guarantees to pay 5 percent, on shares of ftl,OCO each ; 
another guarantees to pay 4ft per cent, on shares of R75 each ; the price 
of the former is ft 1,245 anfl °f the latter R85. Compare the rates of 
interest which the shares return to purchasers. 


180S. 


1. *Find the value of ■!}+ + + 3*afc> bolh ty vu1 B ar fractions 

■and by decimals, showing thai the two results coincide ; and reduce 
2 5* ■ 36' * 45" to the decimal of 75*. • 

2. Find the product of the sum and difference of ‘0421 and 0029, 
and divide one-tenth of the square root of that product by |cn times the 
continued product of ‘02, ‘03 and *07, 

3. IIow many yards of matting^‘5 feet wide will cover the door of a 

room 85 3 ft. Ipng, and 40*5 ft. broad ; and how much will it cost at 
R2. 1 Q«. %p. per square yard ? 1 

4* If the wages of 25 men amount - to- R766. ld&. in 16 days, 
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how many men must work 24? days to receive Ri.ojS, the daily wages of 
the latter being one-hall those of the former ? 

5. What principal in 3 years 73 days will amount to Rioo. 15a., 
at 6j per cent, simple interest ? A bill ior 1^5,035. 4 a. drawn on Sep¬ 
tember I 2 ih at 5 months was discounted on January i6ih at 4 per cent. ; 
what was the discount charged ? 


1886, A. 

I. Add together a T ? , ’046875 and 1 ’23. 

Simplify and 

r J ’0175 ’00032 

/ 2. Find, by Practice, the value of I Ion 5 owl. 2 qr. 14 lb. at 
l$s. 7 d. per cwt. 

3. Kind the square root of I524’9D25 and of 152*49025 to three 
places of decimals ; and the value of ’6099 of £1. 5 s. 3 d, 

f\\. Three gardeners working all day can plant a field in 10 days, 
but one of th.m having other employment can only work half time. How 
long will it lake them to complete the work ? 

5. Kind the compound interest of ,£55 for one year, payable quarterly 
at 5 per cent, per annum. 

1888, 3. 


1. Reduce 3'. 45'. 36" ‘25 to the decimal of 36°. 

Simplify U + * + \{ + § - 1 ) + (S ft l & of 2f 
1 i 

2. Find the value of 6 cwt. 2 qr. 7 lb. at £3. 41. 6 Id. per cwt. 

3. Find the square of 0*0204 and the square root of 81*757764; and 
divide one-tenth of the latter result by one hundred times the former. 

4. Divide o’ tool by 0*000390625, and lO'Oi by 390*625. 

5. What is the expense of paving a rectangular verandah whose length 
is 42 feet and breadth 15 feet with Burdwan paving stones, 18 inches- 
square, and which cost R15 per score ? 

6. The 3 per cents, are at 85I i what^price should the 3$ per cents, 
bear, that an investment may be made with equal advantage in cither 
stock ? And what interest would be derived by so investing 5000/, ? 

* 1887. 

2. The driving wheel of a locomotive is 226 inches in ‘circumference, 
and makes M revolutions per minute ; at what rate per hour is the engine 
.travelling ? * 

1' 

, 2, ’ Divide the least common multiple of 156, 260, 720 and 429 by 

their greatest common measure, and find the square root of the quotient, 

jf If % butcher buy 10 cwt. of beef nt 44r. 41 i. per cwt. and sell it 
at irate of 4^'f. per lb., how much does hu lose or gain ? 
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4. Find the value of the following expressions 

5 i x 94 

18x67 ani1 

0 62$ of £ 1 43. 125 . oY. + 0-025 QljCl t. Ifir. o J. 

5 " 01*517 s' 

5. Reduce ;£i. 5.F. 6</. to the fraction of j£i,ooo, and 5'. ijj//. to the. 

fraction of /150. ior., and express the results both as vulgar and decimal 
fractions. * 

6- If > 645 ° amount to ^523. tor, in i year 8 monih-v calculate the 
rate per cent. 

1808 . 


1. Find the ditfcrcnce between 1‘0 of 3 4 of ^fi25 and ■ of 36 of 
,£9*1125, and find the value of — 

: n '5 j.[i ‘I* jV)* J ? _oJ 2141 
li Of i);.8'3f» ■ (■: of -5)+V’4 

2. Extract the stjuare ro»jl of i53 , i40l»25, and of 3'3 each to three 
places of decimals. 

3. If one man walks 1G5 miles in 6 da>s, how far will another man. 
walk, in 15 days if the first man walks 3J miles in the same time that the 
other man walks 4 miles ? 

4. Throe equal glasses are filled with a mixture of spirits and water ; 
the proportion ol spirits to water in each glass is a> follows :—in the first 
glass as 2 : 3, in the second as 3 : 4, and in the third as 4 : 5. The 
contents of the three glasses are poured into a single vessel : what is tin- 
proportion of spirits, to water in it ? 

5. Find the interest on £350 from 3rd March to 2$lh December at 
44 per cent, per annum. 

6. How many yards of carpet 25 inches wide will be required for 
a room tq feet 7 inches long, and iS feet 9 inches w ide ? 


1. Simplify 


1809 . 

1 d 4 + J +1 ~ iV ._ 4 + 4. 

. - , - - ^ x 


and reduce 4 hr. 1 min. 104 sec. to the decimal of a week. 

Z* Add together ‘062435 of 100/. + 7 ’437 5 of ioj. +1 ‘356 of 7*. M. + 
2784 of aM,, and reduce the result to the fraction of 29/. tOs. 7i</. 9 

3. Divide ‘0007 by ’035 and by 3500, dnd extract the square root or 

eacn quotient to four decimal places. '• • 

4. A room is 37 ft. 2 in. long, 25 ft. 3 in. broad, and 22 f:. 6 in. 

high: find the cost of covering' its four walls with paper yd. wide,, 
at is. i$</, a yard. * 

5 * In what time will 563/. 13J. 44 «£ amount to £901. 17*'. 5$^* * 3 $ 
percent ? * 
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1870. 


i. Fiml ilv* cost of matting a room whose floor is 8 yards long by 7’ 
yards wide, with mais 2 ft. wide and 94 ft. long, at the rate ol 9 annas 
2 pies per mat. 

If the same room be 154 ft. high, find how many cubic: feet it will 
contain. 


2. Distinguish between a vulgar fraction ami a decimal fraction, . 
Multiply 999 tSvi? by 999. 

State the rule for the multiplication of decimals, and apply it to point 
the products in (i) i'23x 'odii and (ii) 29000x ’oi. 

... .. ... . s. , . , -123 12312; 

Divide *37 hy "148, and show that —-= - - 

•41 4 1 4 , 4 * 

3. Find the square root of 19740$ and of 4./,,, the latter to four place* 
ol decimals. 


4. Two gangs of six men and nine men are set to reap two fields of 
35 and 45 acres respectively. The first gang complete their work in 12* 
•d«ys f in how many days will the second gang complete theirs ? 

5 - Find which is the better investment, 3$ per cent, stock at 98$, or 
3" per cents, at 105 

6. Find how many rupees are equivalent to 200/. at the rate of is. 
II rVrf, per rupee. 


1871 . 

X. 6625 railway tickets were sold at a station, jjths of which were 
<f annas each and the rest 5 annas each, What was the amount received 
for the tickets ? 

2. Find the greatest and least of the fractions J, a r, a , / 9 . ,*/<»• Add 
together 2f of ^2. 13J. &£//. and (^3. 15* 9if/.)v6J and simplify ;— 

5 --S + ? 

4 ot l| + t»x 4 t 

3. Divide *027 by 14*4 and 1208x14 by '017. Find the value of 11’1375 
of R6. 8 a. - *56 of R7. So. and reduce 8«. 6 p. to the decimal ol R3. 7 a. 

4. If the carriage of 9* md. for a distance of 80 miles he R3, how 

.many miles should 130 md. be carried for R27. 8<r. ? 1 

3. What sum of money will amount to R3761. • 14a. in 34 years at 
4}* per cent, per annum simple interest ? 

1872. 

1. A merchant bought goods which cost him R9,8 io. In the first 
day he Sold to the amount ot R992. 8a, 6/V, in the second to that of 
Ri,9jfc'$a T 3/)., and in the next three days 10 an amount equal to twice 
the tpo former. Finding that he had one-lourth of the goods left he cal- 
cuja&d his profits in the five days. Ilow much were they ? 
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2. What fraction of Rio is R6. ioa. 8/. ? 

* 

Finrl the value of g of U2. 8a. + g- of R4. 11a. + 2*05 of R5. 


Simplify 4^ of - , r 4 P 4 

(■:> j-f o!2 

3. Divide 27472 l>y '0544 ; find ihe value (correct to mx plnct-s of 

■ 

decimals) of (i) (ii) 6‘645 - 5 3^78 ; and extract the square 

IJ022 


root of 951 ■ 1056. 

4. Find, by Practice, the cost of 15 md. 15 sr. 11 eh. of oil at 
R12. 10a. 3/>. per maund. 

5. If the interest of R1.000 in 5 years be R250, what will be the 
interest of ft3,500 for 1 year and 6 months ? 


1873 . 


1. Find the value of (i) 


' +-?-+ 3 

^ H i\ 


S5Um 

'I s . of 135' 


(ii) 24‘J of R103. 7 a. 6p. 

If W of a maund is worth R45, what i-» the price of £ uf a maund ? 

2. Reduce ,,g A to a decimal : 019 to a vulgar fraction ; and 

4*2-314 , 1-3 of 4 , 

- -- ot - • ■ to it* lowest terms. 

1 *3*2102 *37 ot 8-8i 

3. What is the expen.se of matting a room 31 ft. 5 in. long by 20 ft. 
4 in. wide, the mat costing 14a. per 12 square hath (linear hilth = 18 in.) '* 

4. In what time will RS, 500 amount to R15J67 Sa. at 4J p> r cent, 
per annum ? 


5 - A person owes the sum of R31,500 and R8,500 ; and his property 
only amounts to R14,125. How much is he able to pay in the rupee ; and 
what is the loss upon the second debt ? 


1874 . 

1. What fraction of S of a rupee is & of R5 ; and what proportion 
does their difference bear to their suin ? 

Divide 999 666 by *30036 ; and 3*3571428 by 10*2142857. • 

2. When rice is 10 seers the rupee, nine persons can be fed for 30 days 
at a eertain cost. For how many days can six persons be fed :!t the same 
cost when rice is 14 seers the rupee ? 

3 - A wooden box 3 ft. 8 in. long, 2ft. 3 in. high, and 2 ft. 4 iu. wide, 
is made of board one inch thick. Find the quantity of.wood used, and the 
cubical content of the box. < \ 

4 * It is said that 240,000 letters are posted in- Berlin daily. 16*6 ‘per 
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cent, of which are town letters. This gives one letter for every three 
persons in Berlin ; what is its population ? 

5. What sum will amount to a lakh of rupees in ten years at 5 per 
•cent, simple interest? 

Find the discount on R 1,308 due two years hence at 4^ per cent- 
iper annum. 


1876 . 


1. Simplify 


17 

202 1 , / 

i 37 

! 5 \ 

. 3 

2193 \ 

4 * 

16/ 


7 + : 


4 - 2; 


Find the value of ;' s of R17. bu. sp. -j-j? of R12. 5<z. 11$/. + £.5*49583 ; 
and extract the square root of '040 to four places of decimals. 


2. A‘person received on the death of his aunt of her property and 
spent ’54 ol it in paying oil hi.s debts ; what fraction of his aunt’s property 
•did he then possess ? 

3. A room is 30 ft. long. 21 ft. wide, 184 ft. high, and has 5 doors and 
3 windows ; find the expense of colouring the walls at 3a. per sq. yd., 
•deducting 30 srp ft. for each door and window. 


4. Find the present worth of Rig,021 due 4 years hence at yi per 
‘Cent. 

5. If Ri 6,430 be invested it; the (lovtinment 4$ per cent, loan at 
,106, what is the monthly income derived ? Supposing that the loan is paid 
•off at par in 10 years, what wue.id be the rale of simple interest (per cent, 
per annum) on the sum inverted i 


1879 . 


1. Simplify 


5 ? " 3 a+ 4 * 



Find the value of of R16. 14a. -1*14 of R5. oa. 3/».+ ift of 
ft9 6a. 6p. 

Reduce (16-05 -6*25) of a rupee to the decimal of R22. 1 a. 

2. An equal number of men, women, and boys earned R39. 6a. 
in 7 days. Each boy received 2 a. a day, each woman 3a. 6p. t ajtd each 
man 4 a. 6p. How many were there of each ? 

( Find the square root of 531*065 to five places of decimals. 


3. How many yards of matting 2 ft. 4 in. wide will be required for 
•a square roqm, whosd side is 9 ft. 4 in. ? and what will be the price of it 
at 2a. 3; p. per yard ? 


Find the value of 33 cwt, 3 qr. 7 lb. at £6. 7 s. &/. per cwt. 

a. If 4,000 men have provisions for 190 days, and if after 30 days 
8oofmC'n go away, find how long the remaining, provisions will serve the 
♦ uifcbvt left. 
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5. Al what rat.? pur cent., simple interest, will R1462. 8a. amount 
to R1725. 12a. in 4 years ? 


1677. 


1. 


Simplify 


1 2 

■I r !• 


2 + 1 
:> “ 4 


- -j, an.l find the value of 


4-si of 54' d,, of44-2i’ 

.* a of i(w. II'/. -1- ^ ol^i. 1 r. 4f/. t ^3 23. 

{2. Find, by Practice, the value of 7394 maunds of sugar al R123L 
4a. per hundred maunds. 


/3. Find the discount on ^453. 15*. due 6 yiars hence at 34 per cent, 
per annum, 

fA- A man sells 3 pi r cent. stock at 75, and invest* the proceeds in 
5 per cents. ; at what rale must he buy them in order that his income may 
he the same as before ? 


/ 5. If 7 nun and 5 boys can r<ap 16S acre* in iS days, how many days 
will 15 men and 5 boys lake to nap 700 acres, one man being able to do 
three times as much work as a boy ? 

16 . In a rectangular area, 100 yards long and 50 yards broad, there 
are two paths crossing one another, each parallel to one side of the 
rectangle, and each 4 yards broad. Kind the co=t of paving tlie area with 
stone at I2*r. per '■quare yard, and of eo»ering the paths with gravel at 6 a. 
per .lfjnari* yard. * 


1878. 

1. Calculate to three places of decimals the value of - ^ . 

.;'MI 59 

2. Calculate to five places of decimals the square root of i + (’o67) s . 

3. Reduce R-4S3. I2rt. 6 />. to the decimal of R 1,290. la. 4/. 

4. Find the simple interest on R757. 4a. 3/. for 343 days at 34 per 
cent, per annum. 

5 - Add together - A,,, 7 1 „. Express jour answer as a 

decimal. 

Find, by Practice, the value of 99 cwt. 3 qr„ 27 lb. at ^5. 2 s. Cr/. 
pcr\wt. 

. 1879 . 

I. What is the local value of each of the figures composing the numbt^ 
456 - 654 . 

f*- K49 was divided.amongst 150 children, each girl had 8a. and each 

■boy 4a. ; how many boys were there ? 

f 3 - Simplify— 


(«) 


S -sxiLgi. 


0-4 
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(*> 

( c) 'I590X -472-r37. 

(</) What decimal of ^4. y. tyi. is’ iia 5 oa of ^5. 8 j. 4 d. ? 

* 4. A tank 75 yards long, 50 yards broad, and 11 feet deep, is full of 
water ; how many times can each of 16 water-carts, length 5 It., breadth. 
5 ft., and depth 27 inches, be filled from the tank before the water in it 
falls 6 inches ? 

* 5. If 17 men can build a wall 100 yards long, 12 ft. high and 2$ it. 
thick in 25 days, how many will build a wall twice the size in hall the 
time ? 

‘ / *6. Find the change of income when a person transfers ^2,616. 5 s.i 
fioni the 5 per cents, at 95* to the 4 per cents, at 83, brokerage as u.-*ual. 

A 7. In a game of skill A can give B, and B can give C, 10 points out 
of a game of 50 ; how many should A give C ? 


1 B 80 . 


*"i. • Kxpress each of the figures composing the number 123*456 as a 
multiple or sub-multiple of 10. 

3 i-1 

What fraction must be added to 2$ +—- 2 T : of that the sum 
* 34 + e 

may be equal to 3 ? 

2 . (a) What fraction of H of R1S7. 5 a. is R28. 8a. ? 

(£) Of what sum of money will *325 be ^13 ? 

(r) Extract the square root of 7*0225. 

' 3. Divide £127. 8r. among 2 men, 3 women and 7 boy», giving each 
of the boys $ of what a woman receives and each of the men ,wice a* 
much as a wo uin n. 


1 ^. 4. A leaky cistern is filled in 5 hours with 30 pails of 3 gallons each, 
but in 3 hours with 20 pails of 4 gallons each, the paHs being poured in at 
intervals. Find how much the cistern holds, and in what time the water 
would waste away. 

A race-course is^ a mile long ; A and B run a race and A wins 
by IO yards C and D run over the same course and C wins by 30 
yards ; B ancl D run over it and B wins by 20 yards ; it A and C jun over 
it which should win, and by how much ? 

4/*6 . A tradesman puts two prices on his goods *. one for ready money, 
the other for 6 month's credit, interest being calculated at 12$ per cent, 
per annum. If the credit price of an article be R26. 9a., what is its 
cadi price ?* 



1881. 


''' ,*« Whjftfjdo you mean by Multiplication ? Define quotient, factor, 

'itopfpiijM and distension. 
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2 . Add together 4 , ;J, 5 , and *-: and simplify 


; « 


. ! of 2 * '• ~ r + 31 ^ " 777 

r + si *3 3i» o 1 


H' 


3. What decimal of R45 is R35. 2a. 6p. ? Find the'value of 

1074 , ol 

• of 8* annas. 

•0015 

4. F.xpress 37 ‘8463 as an improper vulgar fraction in its lowest terms } 
and find, correct to $ places of decimals, the result of diuding the square 

• root of this number by the square root of 11. 

\/ 5. A man who has a certain capital calculates that if he invest it in 
3i per cent, stock at 91 his income will be more than if he invest it 
jn 3 per cent, stock at 88. What is his capital ? 


1882 ; 


-''l. The quotient arising from the dftision of 6739546 by a certain 
•number is 1559 and the remainder is 3107 : find the divisor. 

2. Subtract 5 of g of ^ of ^31, Sr. from J- of T *j of of j£too. 16 s. 
87 ., and express the remainder as the decimal of ;£to. 8 j. 4 d, 

3. Seven bells begin to strike simultaneously and sLrike at intervals 
of 2, 3, 5. 15, 21, 65, 77 seconds respectively. After; what time will they 
again strike simultaneously, and how often will each have struck ? 


4. (i) Simplify of h °F U)- 


(ii) 


Find the value of 


^- lS -! + to five places of decimals. 

a/dS)" *wi(«3) 


5 A besieged garrison consists of 300 -men, 120 women, and 40 
■children, and has provisions enough for 200 men for 30 days. If a woman 
eats £ as much as a man, and a child 4 as much, and if alter 6 days 
100 men with all the .women and children eacape, lor how long will the 
remaining provisions last the garrison ? 

6. A person begins to speculate with a certain sum of money : in his 
first transaction he loses ^th of this sum : in his second he gains 10 per 
•cent, on his investment: in his third he loses ths of the sum invested : 
in his fourth he gains 66$ per cent. If he then‘has Rio,00a, with what 
•uim did he start ? 


1883. 

« 

1. Divide a) + 8^ - J of (74 -3i) by 114 


' 2. Divide the square toot of 12**257*49 by *36856 and multiply the 

quotient by the square root of '000625. ® 

C. A, 23 
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3. What decimal of a square yard is 9 square inches ? Add together 
t *032 of R5..’64 of Ri’25 and‘oS of half a rupee. What is the value, 
of £10-5416? 


4. Find by “Practice’* the value of 6 tons 3 cwt. 21 lb. 14 •>?.. at 
£3. ioj. per ton. # 

^5. If it costs R200 to build a wall 6 ft. high by i ft. 3 in. broad by 
i 65 It. 8 m. long, what will be the cost of building n wall 3^ ft- by i 4 ft. 
by 115 ft.? 


6. When will the interest amount to the principals 3.$ per cent, per 
annum? What will the interest on R150 atone anna per rupee per 
month a/hount to in 5 years, and how imjch is that rate per cent, per 
annum t 


... ,. r -12 of (-0104- *002)+ -36 x -c 

2. Simplify — ‘ — -— - — 

* * >14 V •I'l 


1885. 

3. Of what number is 2J the ;;th part i 

i 4 * 7 , 4 - 1 ? 8 i 

By what fraction must of ‘i -f —-•: — . be di\ idul in order 

1 1 ‘, 4 +iJ 7 , 

to give a quotient = ^ ? 

4 - -36 X -002 

12X 12 ~ 

and express vour result as a fraction of *6. Reduce nl 165. 4 hi . to the 
decimal of £1. 9 s. io£af. 

25 

3. What circulating decimal multiplied by *‘ will give 2 for a product ? 

44 

If ‘428571 of a barrel of beer be worth -72 of £2. tor,, what is the 
value of '625 of the remainder? 

4. Find the price of 10 lb. 11 02. 16 dwt. 16 gr. of gold at £3. vjs. 
10per oz. 


/ 


Extract the square roots of 9I and - to 4 places 

13'5 


5. If 27 men can perform a piece of wotIc in 15 days, how many men 
must be added to the number that the work may be finished in three-fifths 
of the time ? ’ 

1 buy a horse for £40 sfnrl sell it for £45 at a credit of 8 months. What 
do I gain per cent., reckoning money worth 6 per cent, per annum*? 

0 \ 6. Which is the better investment, bank stock paying 10 per cent at 
31$ or 3 per cent, consols at 96 ? 

J What wjU be tHe cost of £1,500 3 per cent, consols at 894. brokerage 
being $ per cent. ? What rate of interest will such investment obtain ? 


1886 . 




_■ rtMbr *f+»* bn *** T iV+iV 

•1. Divide .. ra+TTrri by .«„ , 

,, , l£*f t| IA '■tVt'i’s VS-FtAj 
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2. Simplify 


.V' 2 5 of ; 24 . 2 i ofi 87 5 
216 125 1:5 3*42 


3. Reduce £1. l u. lo^d. to the Iraclion of £j. iSj. What fraction 
of £10 must be addtd to £16. 10s. 31/. to make it £20 ? 


4. What decimal of 9 mds. 20 seers is S of 7 mils. 5 seers ? Reduce 
Si sq. yd. to the decimal of an acre. 


5. Find the value, by Practice, of 2 tons 15 cwt. 35 lb. at £ 13. 61. 

$if. per ton. • 

6. What sum of money at 4 per cent, simple interest will secure the 

same income as R25475 at 44 per cent. ? • 

• 

7. If a rupee is equivalent lo is. 6$//., what is the price of a sovereign 

iu rupees ? If, after buying 250 sovereigns at this price, I sell than again 
when the rupee is equivalent to n. bJ. r how much shall I gain or lose by 
the transaction ? ' 


1887. 

1. Simplify :— * 

*«• 

* -Sj+ 2-0416 + -3 -_3i 
1 1 ’0025+ ‘0025.- Ti \ ' 

2. Express ij of 74. 6</. + 1’25 of Jr. -’545 of qj. a/, as a decimal 
^fraction of £lo. 

3. (a) Find, by Practice, the value of 5 tons 5 cwt. 2 qr. 174 lb. at 
£$. 6s. 8'/. per ton. 

(d) Find the income on which the income-tax at $p. per rupee 
ia R52. 14, 4 p. 

4. If 50 men can do a piece of work in 12 days, working S hour*, a 
day, how 'many hours a day would 60 men >have to work in order to do 
another piece of work twice as great in 16 days ? 

5. If R450 amount to R540 in 4 years at simple interest, what sum 
will amount to R637. 8a. in 5 years at the same rate ? 

6. Extract the square root of 177*1561, and of *a to 3 decimal places. 


1888. 


Simplify -■ + —A’t.dV “ . 

A x I* x Jti x t- * *' ,s 



4. 1 Find by “Practice” the value of 2 tons 7 cwt. 3 qr, 11 lb. at.^21, 
12^ 6 d. per cwt. * 
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S/'S. A man can walk 6oo miles in 35 days, resting 9 hours each day ; 
how long will he take to walk 375 miles if he rests 10 hours each day, and 
walks 1) times as fast os before ? 

6, If the interest on money be one pie per rupee per month, what is 
the rate per cent, per annum ? 

A man holds 15! shares of a bank, and receives /19. is. 3 d. per quar¬ 
ter. If the interest he receives be 5 per cent, per annum, find the value 
of a share. 

• 1889 * 

1. Multiply •0069347 by 7439*6. 

2. Divide 2100*006983 by 243*584$ gorredt to five places of di-dmals. 

3. Find in any way the value of 1,347 cwt. 3 qr. and 21 lb. at ^3. 
174. to£r/. per cwt. 

4. Extract the square root of 1 -I-(*o 634) 3 to six places of decimals. 

5. Find in English money the value of R 100,000 at is. 4^-d. per 
rupee. 

1890 . 


1. 


nl-95 


Simplify of — ■ ", 4 * 3 ?+ and find by Practice the 

1 5 i ~ 11 jo 9 i ” “5 

value of 3,049 articles at R7. 13a. 7 /« each. 

2. Divide 27*03 by *0037, and reduce *7|- ‘ioi- *27 to a vulgar 
fraction. 

3. Find the cost of putting a fence round a square field whose area is 
13*225 acres at Ri. 12a. per yard. 

A piece of work can be done in 72 days by 17 men working to¬ 


gether. If after 9 days of work these are joined by 4 others, in how many 
days will the work be finished 2. 

5. Find the price of 4$ per cent. Government Promissory Notes when 
an investment of R$9,422. 80, produces a monthly income of R213. 120. 


I. 


189L. 

Simplify the following expressions 


<*) 


L“?. id* 


\ _ 
ri 


if 4 - 


f r 




4“ 


2- 




2. Find the value of 2*4607 x *06 - 3*75 x *012 + 2*163 + 1*03. 

V 3*£ Find the value of 15 cwt. 3 qt. 9 lb. at R25. 120. fp. per cwt. 

If a man walking at the rale of 34 miles an hour, walks to a. place 
Hn 4 hours 30 minutes, how long will it take a man, walking at the fate 

of niiles an hour, to walk there and hack ? 

*'■ ■ . ■ . > - 1 
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-■ J 5. A man invests a certain Bum in 4$ per cent. Government Paper 
at 164. The price falling to ioi, he sells out ami loses R600 by the 
transaction, exclusive of brokerage. Find the sum invested. 

6. A gives B 10 yards’ start ami C 15 yards' start in a race ol 
xoo yards ; how much should B .&ive C in 150 yards ? 


1892. 


1. Simplify 


35 - 1 1 of t jj «4& - 7 f: + 3 1 

u % of ft oi l' l of 12 


2* Kind, to the nearest integer, the value of ^ ^ X 

3. Find the square roots of '097344, of *009604, and of *996004. 

4. Find the interest on 10 lakhs of rupees for 10 days at 4$ per cent, 
per annum. 

5 - £} f oco,' which I held in the Four per cents., was sold for me when 
they were at Ssjf by a broker whose commission is } per cent. : and the 
proceeds were re-invested by him in the Four and a half pir cent-, at 984 s . 
What amount of the latter slock did he purchase ? 


1893. 


1. Simplify :— 


( 1 ) i + 4+S + J + S + JH 

87 — 11 


( 2 ) 



2. Divide 1*84626 by 23*4. * , 

Express '456 and *654 as vulgar frations" reduced to their lowest terms, 
and their sum as a circulating decimal. 

3. Find the cost of 73 cwt. 3 qr. 14 lb. at £4. 13s. 6d. per cwl. 

4* Distinguish between true discount and banker’s discount. 

Find the former in the case of a hill for R‘34$6. 6<e. 8/. due 16 months 
hence, the rate of interest being 5| per cent, per annum. 


5.' A man invests ft 163000, part in Government 4 per cent, stock at 
108, and the remainder in Municipal $ per cent, debenture stock at 1094. 
Find hofv much he must invest in each in order that he may hare an equal 
ncome from the two sources. * 


18 * 94 . 

y 

I. In a compound metal containing tit^nd copper only, the propor¬ 
tion of tin to copper is 7*75 to 9a‘ajj||FFind to the nearest pengy the 
value of *cwt. 3 qr. of it. Tin co^pjp/. ; copper 80A per ton. 

V^. A rectangular court is 50 yards long a:id 30 yards broad. It has 
paths joining the middle points of the opposite sides of 6 feet in iireulth 
and also!paths of the same breadth running all round it. The remainder » 
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covered with grass If the cost of the pavement be if. Sd. per square 
foot and the turf 31. p-r square yard, find the cost of lading out the coiSrt 

3- Prod the value or *2671875 of £} in shillings, pence, and decimal 
Of a penny. 

^4. Find the square root of I -(■O678) 1 to four places of decimals. 

5. At a cricket match, a contractor provided luncheon for 24, and 
fixed the puce to gain I2-J per cent, on his onilav. Three persons were 
absent. The remaining 21 paid the fi\ed price, and the rontiactor lost 
2 rupees. What was the charge > 


1805 . 

1. Find £he square root ol 1 + $ (*0345) 1 correctly to four places of 
decimals. 


v'a Find the sum of nion^y which put out at simple interest at 2j per 
cent, per annum will in 134 days exactly produce R124 iou. 1 

(A year contains 365 days.] 

3. If one pourid sterling be worth twenty-five francs and sixty cep- 
times ; and also worth six thalers and twenty silber groschen ; how many 
francs and centimes is one thaler worth ? 


[N. B. one thaler=30 silber groschen. 
one franc = 100 centimes.] 


i 4 - 


Simplify 


iWr 
i\ + h 


+ ir of 


9 X 5 

14*3 


HP 

■ 

IS 


jj. I invest R12805 in the four per cents, at 98], and when they have 
risen to loag I sell out and inyest in the 4$ per cents at 105I: what is 
the change In- my income ? (Brokerage I per cent, on all transactions)! 

Of convert into a decimal fraction, pointing out accurately the 
recurring portion (if any). 


- 1896 . 


1. What greatest number and what least number can be subtracted 
from 23759243 that the remainders may be divisible by 24,35, 9<> * J°» and 
150? 

4. (1) Simplify * 






(a) • Divide *0023465 by *03125. 

^3. lfcfiact the square root of 5f correct to 4 places of decimals. 
y 4. find the Simple interest on 94235. us. for 3 yeaw and 
7 months at 3) per cent per annum. 

ifb? selling a horse for ftuen, I lose iS percent, j how much 
percent should I hove gained or loaf* had it been sold for R1340 ) 
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* A man invested the same sum in two different stocks, 3§ per cent. 

Government Securities at 103J and 4 per cent. Municipal Debentures at 
105 ; his income from one is R93 111010 than from the other : what sum 
was invested in each stock ? 



Reduce 


1807 . 


a *:' *. * v, e ■ * .*.3i x_JteAri 

24-f* 11 ‘ Si * ' 3 A* 3 £ + 3 i+* 

mat of 2 \ tons. 


of l cuft. 3 qr. 


7 lb. to the deci- 


*** (a) Find the vulgar fraction equivalent to the recurring decimal ■ 133 * 
without assuming any rule, 


2, What do you understand by an aliquot part of a qidmlity ? Is an 
area equal to 15^ sq. yd. an aliquot part ol an acre ? 


Find, by Practice, the income lax on R1250. lou. 8/. at the rate of 
5 pies per ft. 

3. What is meant by the ratio of one quantity to another ? What 
is a proportion 1 

320 people dine together 4 days a week, but on the remaining 3 days 
some are absent ; the consuAuion of food is thus reduced, lor the whole 
week, in the ratio of 109 to Find the number of absentees. 

4. In what time will 8:3546 amount to 1*7(183 at 34 per cent, simple, 

■interest ? . 

V 5. A person has stock in the 3^ pdr cent. Government securities, 
which yields R2856 a year. He sells out: half of the^stoek at t09|p and 
invests the proceeds in Howrah mills shares at 153. . What dividend 
ought the latter to pay that he may thereby‘increase his annual income 
,by»33o? 


6. Extract the square root of 3',14159 to 4 decimal places. 


II. UNIVERSITY OF MADRAS. ENTRANCE PAPEll%. , 

* * 

1857, 

l. Simplify the expression - f) * (f-+R + 4 * . 

2/ Divide *000347 by ’w 3. - 

3. What b the equivalent in Indian coin, of 39/, 5* 9^1 whey t 
;fupee is Worth Of?/. i„ , ^ 

■. '4. Extract the square root.i 87*9541. t , 

A lank is 300 yards fcmg and t 153 yards birond $ with what velocity 
■ f.per second must water flow iirUo it through an aperture 2 feet broadband 
' if feet deep, that the level may be raised j^Toot Irf 9 hours ? 

* 6w Find the interest of ^250 for 3I years at4$ _ per cent, simple 

Interest.. , ■ >, • J ‘ ' 
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1858 . 

1. A company of 87 men have subscribed each a month’:: pay amount¬ 
ing to R13. 11 a. 7/. for the benefit of the widows of their deceased com 
fades. There are 24 applicants ; what is each widow's share ? 

2. A cubical tank, 24 feet long, 18 ft. 6 in. wide and 12 ft. 4 in. deep, 
is filled with water. Find the weight of water -supposing that a cubic- 
foot weighs 1000 oz. How long will it take to discharge itself at the rate 
of 15 gallons a minute assuming that a pint of water weighs I lb. ? 

3. A rectangular field is W,ihsof a mile long and -,® 5 ths of a mile wide, 
find the length of a line joining two opposite angles. 

4. Find the number of degree-., minutes and seconds in an dre of a 
circle which is equal in length to its iadiu", the ratio of the .diameter to 
the circumference being I : 3 ‘14159. 

5. What must I pay for a bill of exchange on London for ,£73. 155. 
&/., the exchange being al the rate of u. 10 Id. for the rupee ? 

6. A person having £.8,500 in 4 per cent. Government bonds sells, 
out when they arc at Sj per cent, discount, and with the amount thus 
realised purchases 5 per cent, bonds, which are at (j; per cent, premium : 
what does he gain or lose in annual income by the change ? 


1860 . 

1. In Long Multiplication the general product is the sum of the 
several partial products. Illustrate this in the example, 2359 576, and 
write down, separately the several partial products with their factors. 

2. The receipts on the Madras Railway for a certain week in January 
1859, when there were 96 miles open, were £9,554. 3 a. lof. ; for tin 
corresponding week in 1858, when there were 81 miles open, they were 
£8,554. 6 a. Compare the average receipts per utile for the two years. 

3. State the Rule for division of Yulgar'Fractions, and prove it, taking 
an example. 

4. First multiply, anti then divide ’2 by ’03, and \erify your results. 
Finally find the sura of their square roots to three places of detinfhls. 

5. A piece of land measures 10 cawnies II grounds 1075 square feel ; 
find how many acres, roods and perches it contains, the enwny being 
I *3223 acres. 

6. The French unit of linear measure is a metre, equal to 39’371 
hrnglish inchts ; the square formed on a line of 10 metres (called an are)' 
is the French unit of surface. Find the equivalent in Knglish square 
measure, of 0 hectare (100 arcs). 

7. The number of pupils in a school is 287, composed as follows : 
Hindoos 195, Mahommedans 63, Christians 28, The average daily 
number of absentees is 58 ; i. c., Hindoos 37, Mahommedans 16, Chris¬ 
tians 5. Find, to the first place of decimals, the percentage of attemlanre^ 
berth aggregate, and of each class of pupils. 
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1880 . 


T. Multiply 76489 by 743, and explain fully the various steps of the 
process. 

In what rases does multiplication increase, leave unaltered, diminish* 
the multiplicand ? 

2. Find the least common multiple of 2191, 1252 and 1878. Illustrate 
the proof of your rule by this example. 

3. What decimal of gr, m yf. will hr tquivaknttn a rupee, when the- 
exchange i' at Ir. lojf/. ? 

4. Find the vulgar fraction which will represent in the simplest 
manner 


5 75 
4 25 


+ >. - 4 - 


5. Extract the square mol of 1156*272016. 

6. If a cloth, 4 jards long and 15 inches wide, cost R;,. 5^., how much 
should you give for a (doth ig yards long, 12 in. wide, ami every squme 
inch of which is worth f,ths of the value of a square foot of the former. 


1881 . 


1. A bankrupt L indebted to //. B, ( 7 , and D ;— A 's debt is twice 
B\ : B 's three times C's ; half />’s. How much should each receive 
of assets to the amount of ll45,6So ? 

2. Add together and and fully explain the process. 

* 

3. Reduce t<» their simplest forms 



4. Multiply *892 of filG. 5 a. 4/. by 4*278. 

5. How much should you pay for a bill on London for ^047 when 
the exchange is at u. 11 \<f. ? 

6. Divide 764*0468 by *0007. (live the rule for the position of the 
decimal point in your quotieut and shew that the ride is correct. 

7. What is the square root of *004225. 

8. IJ the daily wages* of a labourer rise from lour and three-quarters, 

to six annas, what percentage of the increase in the price of food and othci 
commodities will cause his position to be unaltered ? a 

q. A gentleman buys a house for K24650 ami spends 23 per cent, in 
additions and improvements. At what monthly rental will he secure 8 per 
cent, per annum on his whole investment ? 


* 1882 . 

1. Explain the decimal system of numeration. Write in words 14006,. 
3179P4060!, and 17*0461. ‘ • , 
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2. “Multiplication is a .shortened form of addition" of all additions, 
or of some, and il only of some, ot what kind ? 

Do the two statements twice Iron are four and four tin.es five are twenty , 
rest upon the same pround ? Could vow shew without relercncc to the 
.-multiplication table, that five tinu-s five must exceed lour times six by one? 

j. Slate and prove the rule for thj division of vulgar fractions : divide 


i i 


- bi 



ft 


4. Find the greatest common measure of’323 and 391. 

5. If, when the exchange is at is. I l\ti. per rupee, you wish to remit 
1(4.891. 4 a. ip. to London ; what should be the amount of your bills in 
English money ? 


6. Reduce } to decimals. Prove the correctness of your method. 

7. Find the square root o' 64'064. 


8. A steam ship whose speed averages 14 miles an hour, reaches a 
■certain port in 12 days ; how many days afterwards will a sailing vessel 
•arrive, which started at the same time and sailed on an average S miles an 
hour ? 

■ 

9. A train has been travelling 20 miles an. 4 iour : the steam-power is 
doubled, whilst from various causes the resistance of the train is increased 
by one-half. (The original steam-power if, three limes the resistance.) At 
what rate will the train now travel ? 


1863. 

X. Divide 480813 by 245 m two ways, 

(1) by long division, (2) by factors. 

2, Add together £-j. i6j. <)( *, ^19. 4'/; ; £3. 2 s. 6h/f. ; R142. 3a. 
10^. ; R554. 4*1. 8/. ; R1269. 14a. 2 p. ; (i! in English money (2) in Indian 
•money, one rupee being equal to two shillings. 


Simplify the following fractions :— 

<D 


7 - 8 ?7 , 2) 
7953’ 5 




4 - 

5- 
6 . 


9 2 i + i’ 

(3) 5 of R9+ § of 10a. - J of 6 p. 

Multiply 4*37 by I’Of and divide 7‘4 by *018. 

Reduce £56*125 to the ordinary notation. 

Find the square'root of (1) 127449; (2) of 127449; (3) of 2 to 


4 hree places of decimals. 

7. Shew that no number can he a, perfect square which has an odd 
number qf decimals after the point. 

8. How must R1075 be divided betwixt two person^ so that one may 
have twice as much as the other ? 

' 9. A sailing v >ssel reaches Madras from Calcutta in 6 days; a steamer 
'whose spsed is to that of the sailing vessel as 3'; 2 starts at the same time, 
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but meets with detentions that average 6 hour^ daily. Which will reach 
Marins first ? And by how much ? 


1804 . 


1. A man rules at the rate of 11 miles an hour, but stops 5 minutes 
to change horses at the end of every 7th mile : how long will he lake to 
go a distance ol 94 miles ? 


2. Ityvv are vulgar fractions compared in" regard to magnitude ? Of 
the fractions ?,>/■-, which is the greater and what is the difference ? 

3. A cubic loot of air weighs P2Q o/., avoirdupois. What will be the 
■weight ol air in a room 18 feet broad, 30 i*et long, and 16 feet high t 

4. Simplify the expression 


1 + \ 


+ h of -4. 


5. What will be the costL of a beam of wood 14 feet long, 16 inches 
broad, and 9 inches ihitk, at Ri , o . 8 per cubic foot ? 

0 . Extract the square roots of 17 4 \, and *015129. 

7. ‘Find (by Practice) the value of 371 articles at 6r. 3*/. each. 

# 

8. Express in a decimal form 

3 *1" 1 .X *1" I (1 «V II d" 1 </il iJ" 

9. A train starts from .7 at 12 o’clock and Tuns towards C, which is 
100 miles distant, at the rate of 30 miles an hour ; at the same lime the 
mail cart starts for C, from Ji, which is half way between A and 6\ and 
Tuns at 10 miles an hour : at what distance from C will it be overtaken by 
the train t 


I860. A. 


t. Find (by Practice) the value of 237} yd. oI cloth at |j. ictef. pet 

Hard. 

2. A person goes into a bookseller’s shop with a certain sum of money, 
and after buying 20 books at R2.4 . o each, finds that | of his money 
remains. How much had. he when he entered the shop ? 

3. Reduce to their simplest forms each of the following expressions, 
and show that the second is double of the first— 


(2) {: 


37- 



•4. A room is 16 ft. 5 in. long and 19 ft. 7 in.'broad, and the cost of 
painting the walls a* 7 a. 6/. per square yard is R43 .3.0. Required 
•the height of the room. , 


5. Extract the square roots of and t *0045, ea ch to 4 places' of 
decimals. ' * ■ 
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6. A merchant buys goods for 4*-» and sells half of them at a 

gain of i d. in the shilling of the cost price, onc-third of them at a gain ol 
2rf. in the shilling and the remainder at a gain of ^15. 15*- &4 How 

.much per cent, does he gain on the whole transaction ? 

7. Express } of I2j. 6 d. + ‘625 of 7<r. (id. - ‘565 of i6r. 6 d. as a deci¬ 
mal of £ 1. 

8. A person alter paying an income-tax of 1 anna in the rupee, 

devotes ,V, of the remainder of his income to purposes of charity, and finds 
that he has Jbt5,175 left ; what is his income? ♦ 


1866 , B. 

1. A person paid a lax ot 10 per cent- on his income, and had ft 15,000 
per annum remaining. What was his income ? 

2, Kind, h) I’ractice, the time of building a wall 27 yards long by 
6 feet high, of which one square yard is built in 3 hr. 18 min. 45 sec. 


3. How much will 3.630 square yard* of land cost when an estate ol 
144 acres is worth K46275? 


4- 


Simplify 


the expression 


a of i! +J x 23 
3~(l+i 7 o) + 2*j£ 


« 


5. If 10 compositors who can set 3 letters in 5 seconds, finish 27 page-* 
in an hour and a hal f, how many compositors who can set 5 letters in 
6 seconds, will complete 50 pages in an hour ? 

6 . What is the value of 


[a) 5 of js. + j 7 ,, of 2 s. 6d. +i[ of £1 express'd in the fraction ot 
a guinea ? 

( b ) *0625 of ftioj ? 

7. Find the square root of (a) 53*4361, (£) *187. 

81 A c.m do a piece of work in 3 days, B can do 3 tim p s as much in 
8 days, and C 5 times as much in 12 days. In what time will 'they do it 
together, supposing them to work at the rate of Q hours a day ? 


1666 . 


I. One inch of rain falls on an acre of ground. How much will it 
weigh reckoning the weight of one cubic foot as looo ounces ? ( 


2. A person bought a horse for R750 and kept it 15 months. It cost 
during that time, in gram, fttgo. 10a. (ip. ; in servant’s wages R135 ; and 
in otnCr expenses R35. 14a. 6 f. He sold it for K625; what was the 

• average monthly cost ol the horse ? 

€ t m 

3. Reduce to its simplest form 


5-1 

W 


anti convert the result into a decimal. 


’ 4. A body of 3240 mqn is formed into a solid squaic. How many 

me# will there be in each side 2——- 
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5. What fraction of a rupee and a quarter is J of 5 of Rj. 4a. ? 

6. Extract the square root of 196‘I to three places of decimals. 

7. A merchant clears 20 per cent, on a gross income of {(50,000. 
How much per cent, must he dear if he receives the .same amount Irom a 
gross income of £(40,000 ? 

8. A ship-captain owns 3 of hi* vessel. Fn virtue of his command he 
receives J s ot the profits, and of the remainder his share as proprietor, 
What proportion of the whole does he receive ? 

A person with a monthly income of R264 spends as much in 4 
* months as he earns in three. After twelve years he divides his savings 
-amongst his three children in such a manner that the eldest has twice as 
much as the second, and thrice as much as*the youngest. ' How much did 
each receive ? , 


1867. 


l. If 16 men can do a piece of work in 255 days, how many men can 
do iho same in 17 days ? 


2. How much carpet 2$ feet wide would be required for covering the 
floor of a room 28 ft. long and l6fr feet wide ? 

ij of 2\ of 3J of 4* 


3. Reduce to its simplest form : 


3?i of 2 ft 


4. Find the square root of ‘00826462810. 

5. A idhn buys 16 lb. of tea at R2. 2 a. per lb., also 12 lb. at 1(2. 
4 p. per lb. ; and 24 lb. at R2. 6<*. io/». per lb. At what price per lb. 

must he stll the mixture so as to gain R35. 12a. on the whole ? 


ft. If it is high water at noon on a certain day, find after how many 
days it will again be high water at noon, supposing the lime of high water 
1o be three quarters ol an hour later every day. 

7. A crow wishing to quench its thirst came to a vessel which con¬ 
tained 28 cubic inches 01 water. The crow being unable to reach the water 
picked up several small stones, each three quarters of a cubic inch in size, 
and let them drop into the vessel until the water came to the top of the 
vessel. If the size of the vessel was such that it would exactly ho£ 4 , 73 
■cubic inches of water, find the number of stones dropped in by the crow. 

8. A book containing between 900 and 1,000 pages is divided into 
four parpj, each part being divided into chapters. The whole number of 
pages in each of the four parts is the same. Each chapter in the first part 
contains 20 pages, each chapter in the second 40, each chapter in the 
third 6o, and each chapter in tjie fourth 80. Find the whole number of* 
chapters in the book. 

. 1868 . 


1. Simplify (^x 3j) + (3 + U)- (jj 

2. The difference in the values of the two shares into which a certain 
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property is divided is ^48*575 and one share is *51 of the whole. Find 
the value of the property and of each share. 

3. What is the income corresponding to an - Income-Tax of 25 guineas 
at the rate ol 7</. in the pound ? 

4. Find, to within a foot, the length of the fence enclosing a square 
held whose area is 34 acres. 

5. A barrack for 30 men is 73J feet long and 24] feet broad j how 
.high should it be to allo\y each man 1000 cubic feet of air or space ? 

6. A person sets out to walk 26 miles ; for a quarter of the distance 
he goes at tlu rate of 5 miles an hour, lor half the remaining distance at * 
4 miles an hour, and 3 miles an, hour for the other kail. State the exact 
time occupied in the journey. 

7. Thu Fort-IIarracks'are lighted with gas from too burners. Find 
the cost of lighting them per night of ic hours, at the rate of R54 lor 1000 
cubic feet of gas, assuming that lor the fust 3 hours each burner consumes 
1 cubic inch per second, and during the remainder ot the night the light 
is so reduced that the consumption of gas by each ^urncr is only 11lls ol 
that quantity per second. 

if. If two Malabar miles are equal to 1 kros, and 7 Malabar miles are 
equal to 10 English miles, how many kros are there in 25 English miles ? 

9, A contractor bought, 2250 pharas of unslaked lime at Madras at 
•the rate of 45 rupees for loo pharas. On slaking it every phara gave 3. 
cubic feet ol lime, but of this* Vslh was unserviceable ; the carriage ol the 
remainder to the place where it was required (distant 18 milcs)Ko$i 4 annas 
per 100 cubic ieet per mile. At what rate per cubic foot must he sell it 
there, in order to gain 90 rupees on his outlay ? 

1868 . 


I. Which is greater 


|of» 


i! of 


K + t of 6 & or 


0 f.f I » 
3 01 1 a 


t 6 I 

H 


of 


6-is. 

u> -1 of - * ? 

2 11 -t • 

i * 


And express the difference as a decimal. 

2. Express as a fraction the difference between and 3-1J16 ; and 
reduce 2 tons 3 cwt. 2 qr. 26*995954 lb. to the decimal of a bis of 

V086 

3. A rectangular field, whose diagonal measures 825 feet, has one of 
its sides 7) of the length of the other. ’Find the length of each side in 
yards, and the area in acres, 

4. A person had a legacy left to him which he thus divided amongst 
3 charities, To one he gave to the. second f of the remainder, and to* 
the third $ of what now remained ; and he then had 1,500 rupees left- 
Find the 'amount of the legacy, and how much was given to each charity. 
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5. A creditor received on a debt of 3.6C0 rupees a dividend of 91. 10 p. 
in the rupee ; and a further dividend of 6 a. iSfi. upon the remainder. 
What did he receive altogether, and what fraction was it oi the entire debt? 

6. A and B each hnds ^250 for three years, A lends at 4J per cent, 
simple interest, and B at 4^ per cun. per annum, compound interest. 
Vind the difference in the amount ol interest they receive. 

7. A contractor agrees to supply io| lacs of bricks for a particular 
work, llis bricks cost him 3^ rupees per 1,000 to make, and of these 
J2$ per cent, arc rejected. How inan^ bricks must he make in order to 

.fulfil his contract, and what price per 1,000 must lie put on those supplied 
in order to gam 25 per cent, on his outlay : 

8. The distance by Railway from Madras to Salem is 206!f mile-,. A 
Passenger Train travelling 20 miles an h-uir leaves Madias at 7 a. m. ;and 
a Special Train at 10 a. m. the same day. At what rate must the latter 
travel, so as jus', to overtake th.: lorni 'r at Jollarpctt Junction (132 miles 
from Madras) and at what hour must a Goods Train leave Salem for 
Madras travelling 15 miles an hour, so as to reach Jollarpctt at the same 
time as the .other trains ? 

9. Extract the square root of 

17 +29A 
■000729 ' 

10. A work can be completed in j!j days by 30 men working 6 hours 
a day ; in what time would 18 men and 60 women working 9 hours a day 
complete it supposing that 3 men can do as much as 5 women ; and that 
in the longei days a man does only * per hour of what li£ does per hour 
in the shorter daj s ? 


1871. 


1. A person mixes together 10 lb. of tea at Ri. 40. a Ib M 12 lb, at 
ftl. 6a. and 14 lb. at Ri. 8a, a lb. He .reserves 6 lb. of the mixture lor 
himself and sells the remainder at Ri. 13a. 4 p. a lb. How much does 
he gain ? 


2. (a) Simplify 


2 

1 " 2-1 




• m . 

(rf) lixpress jj of tj of £l. lor. + -J of g- of 5*. 4 d. ~ 8J of -.-of Jr. $'{rf. 

4i 


as the fraction of 2 s. \\<i. 

3. A has shares in an estate to the amount cf *15+*36 of it. B has. 
shares in the same estate to the oftnount of '472 of itjifind the difference in 
value between the properties of A and B t when *o|6 of the estate is worth 

* 4. A reduction in the income-tax diminishes a.tax which is R15 yhen 
the tax is 8 pies in the rupee by R3 . 12 . o j wmat is the diminished rate- 
o( the ux in the rupee ? * - 
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5. 23 cwi. 3 qr. 7 lb, are bought at £2. ior. 8 it. per cwl. and 72 cwt. 
2 qr. 8 lb. at £2 . 7 . 10 per cwl. Find, by Practice, the amount expended 
and give average price per lb. 

6. A person borrows ^500 at 5 per cent. per annum, and subsequently 
j^'400 at 34 per cent., if the amount of both sums 6 months after the latter 
was borrowed is ^957, find the time for which interest is paid on the 
iormer sum. 

* 7. A cask of 1443 gallons is bought for ^‘50 and kept 10 years, during 
which v 3 oi a gallon evaporated y^prly ; at what rate per gallon must the 
contents be sold so as to clear 20 per cent, on the amount of the original 
outlay at 4 per cent, per annum simple interest ? 

8. Water Hows into a rectangular cistern whose dimensions are 12 ft, 
1 in. long, 11 ft. 8 in. wide, and 5 It. 4 in. deep, through a pipe of 10 sq. 
inches aperture at the rate of. 2 \ It. per second, and flows out through an 
orifice ai the rate of 2 ft. 5*8 in. per second ; if the cistern is filled in two 
hours, find the size of the orifice. 

9. A lump composed of gold and silver measures 6 cubic inches and 
weighs 100 oz. ; if a cubic inch of gold weighs 20 oz. and an equal bulk 
•of silver 12 oz., find the weight of gold in the mixture. 

10. A train which travels at the uniform rate of 30*8 ft. a second 
leaves Madras at 7 a. m. ; at what distance from ‘Madras will it meet a 
•train which leaves Arconum lor Madras at 7-20 a. >l. and travels one-third 
iaater than it does, the distance from Madras 10 Arconum being 42 mile* ? 


1372 . 

• 

1. How much water-must a person add to a cask containing a mixture 
■of 12 gallons of spirits at 12 s, 6a gallon and 8 gallons at lOi. 6 d. a 
gallon, in order to gain £2. 6 s. on hi* outlay by selling the contents at ioj. 
.a gallon ? 


2. Simplify 


(«) 


9 

If ■ 



... ‘12 Off'Ol 23 --'004 )+^36 X ^003 

..”2 x ‘3 

3. A person going from Madras to England pays R600 tor his passage 
do Brindisi: his journey from Brindisi to Dover occupies 10 days, and hi* 
Average daily expenses during that period are 55 francs, lie remains 36 
days in England, spending on the average 30 shillings daily and pays /05 
for his retu*n-pastage to Madras. If 2$ frttnes and 10$ Rupees be each 
equivalent to 41 j find in Rupees his total expenses 



Express *123 of-1 ' 6 s. + 327 of 4*. jrf. as the decimal fraction of 
frt) - Ex(r«tct the square root of *0001950 and of 4 AVc 


•5.^A fcbuse which cost Ri5,000, lets for R130 a month ; the annual 

\h* 
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Assessment amounts to ij per cent, on its cost, and the outlay for repair to 
a month's rent. What rate of interest does it pay ? * 

6. A person's income derived from an invest m-nt which pays 5 p*r 
cent, interest is R3,8oo after an incqnu-tax ol 2 pies in the Rupee has been 
deducted. Determine the amount invested. 

7. A bankrupt has debts due to him exceeding his liabilities by one- 
fifth ; but on half of these debts he can r/cowi only 4 S3 annas in the 
Rupee, and the expenses of bankruptcy are 4 per cent, on the amount 
which he recovers. What dividend dom he pay ? 

* 8. The external length, breadth and depth of a rectangular closed 

tin vessel are 14, to and 9 inches respectively, and the thickn ss of ihe 
tin $ an inch ; when the, vessel is empty, it weighs 1,510 oz. ar d when 
filled with water, 204!'6 0/,. Find the weight ot a cubic loot ol water. 

9. A gave R57. 8 a. for two first and three second clnss railway tickets 
Irom Madras to Bangalore, and B gave R410. and Ri-2d. lor one first and 
■ »n<: second class ticket respectively from Madras to Arconutn. Find the 
first olass lare from Madras to Bangalore, the fare being proportional to 
distance, 

10. A train running at the rate of 40 miles an hour meets a person 
walking along the line in the opjwsite direction at th* rate of 4 miles an 
hour and passes him in 54 seconds ; find the l ngth ol the train. Had >he 
person been going in the same direction as the train, in what time would 
it have passed him ? 


1873 . 


1. A person buys a piece of land at £2$ an acre, and by selling it in 
allotments finds that the value is increased by one-half, so that, after re¬ 
serving 20 acres for himself, lie clears £2 jo on his purchase money by the 
sale ol the remainder. 1 low many acres were there ? 

2. Simplify 


«.v’-SF-* - 

( 6 ) Reduce (*575+16 x’15) of 4 viss to the decimal of ijg cwt., a 
viss being equal to 3 lb. 2 oz. avoirdupois. 

3. A vessel’s cargo, | of which ft worth £ 6666 ' 6 , gets damaged, and 
the owner in,vconsequence sells ^ ^ ^ or half the original value 


of the whole cargo. What is the value of the remainder at the ^ime rate 
and what the loss on the whole cargo ? 


4. Find how much rice a family requires monthly, when a reduction 
in the price from 7 to 10 measures for the rupeej reduces the total monthly 
expenses from R31J to R30. 

5. A person going from Pondichery to Ootacamond travels 90 tnilqj. 
by steamer, 330 miles by rail and 30 miles by horse-transit. The journey 


C. A. 24 
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occupies 30 hours 50 minutes, ami the rate of the train is three times that 
of the horse-transit and times that ot the steamer. Find the rale ol lb- 
train. 

6. A person bought 10 Bank of Madras shares at R1540 each, and foi 
5 years got interest on his investment at the rate of 5$ per cent. lie then 
add his shares at a hiss ol 22J per cent. How much did he make by the 
transaction, and what rate per cent, per annum had he lor his money ? 

7. A person borrows two 1(pul sums at tin- same time at 5 and 4 pel 
cent, respectively, and finds that it he .repays the former sum with interest 
on a certain date 6 months IHbre fhe latter, he will have to pay in each 
case the same amount, r*/,:.. £1 100. Find the amount boriowed and tin * 
time lor which interest is paid. 

8. A dealer buys 10 horses at R400 each, 8 horses at ft500 each, ana 
4 horses at R600 each. lie keeps the horses for ft months, duiing v.hick 
each costs R15 a month, and then sell*, them, clearing 12^ per rent, on his 
original outlay, after paying his e\p< nv.-s. Find the selling price. 

9. A stream of water. 8 yd. broad at the surface and 6 yd. at the 
bottom and 2 yd. deep, flows at the rate ot miles an hour, into a &nk, 
220 yd. long and 56 yd. broad, which holds 74,250 tons of water. Find 
the depth of the tank and the lime in which it will be filled, a cubic tool 
o( water weighing 1,000 oz. 

10. Two trains, running at the rates of 25 and 20 miles an hour res¬ 
pectively, on parallel tails in opposite directions, are observed to pass each 
other in 8 seconds, and when they -ire running in the same direction at the 
same rates as before, a person sitting in the faster train observes that he 
passes the other in 31^ seconds ; find ihe lengths o! the trains. 

X874. 

1. Find the greatest number which will divide 201 and 671, leaving 
remainders 6 and 8 respectively ; and the least number which when divided 
by 5 . 7 and 9 gives in each case a remainder 4. 

2. A wine merchant mixes together one pipe (126 gallons) of wine at 
£do, one at ^90, agd one at £100, and sells one-third of the mixture at 
iy. 4,/. a gallon ; at what price per gallon must he sell the remainder so 
as to gain ^344 by the transaction ? 


3. Simplify 



*i * ‘I X J^+^2 , _ X 01 x 'Ol 

\ I X ’2 + ‘02 X '02 X ‘02’ 

4. Find the value of '428571 of £1 ’05+ *3$ of 1*55., and express the 
result as the decimal of ^43. 2 s. 6 d. 

5 . A barters sugar with B, for rice whioh is worth i| annas a measure, 
bpl in weighing his sugar uses a false maunri weight. B discovers this, 
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and to make* th.j exchange fair raises the price of his rice to 2^ annas a 
measure. Find the real weight of the false maund which A uses. 


61 A certain oUUI pul out at compound inwrisl amounts in two years 
to ^270-4. and in three years to ,£281 ‘216. Find the sum and the rate 
per cent. 


7. A person pays an income-tax of 4J. in the j£ during the first hal r 
of tlu* year, and of .?■/. in the jC during the second half and finds that 
owing to an increase in his income he pays the same amount of (a\ for th«- 
second as for the liM half of the year. It hi*» gross income for the year is 
l Z 7 °°- find his net mc'ime. 


8. A cistern lmasniing 13 feel in length, 5 feel in breadth, and 4 feet 
in depth, ha-= a tap which, not being properly opened discharge 54 gallons 
an hour Iiss than it would otherwise do and empties the eistem in 7.J in¬ 
stead of 0 hours. How many cubic inches are there in a gallon ? 

o. (iold costs i7>. 1. -W. per oz , and silver 5.?, hi. ; in what 
propoitinn must th m metals be mixed that a lb. n[ the mixture maybe 
worth £32. 55. ? 


10. A peon walks from .1 to B at tlu* mle of 3 miles an hour, and aftei 
transacting some hu.-div-s which occupies him an hour, returns to by the 
tramway at the rate 01 5 miles an hour, lie then finds he In.-* been absent 
2 hi mis 20 minutes. Kind tlu- distance from A to />. 


1876 . 


1. A mercluyit purchases 231 gallons of spirits at Rio. 12a. 4 p. per 
gallon ; 126 gallons at R12. 11a "jp. ; and yjj gallons at R14. 8a. gp. • 
if he sell the mixture at K13 pci gallon, hew much will he gain b> th*- 
transaction ? 


2. Define a decimal ; and show how its value is affected by affixing 
and prefixing cyphers. 


Reduce 



and find the value of 



to a decimal, 


•044 x2'i ^3-676923 

*000035 ’ 2‘$x 5‘6 


4 the sum ol *571428 of a viss, £ of of of a maund 

3 s 3°4 

and i 3 jYV.T of a hundredweight as a decimal of one ton. (One viss=3 lb.« 
2 oz. ; one maund = 828 lb.) 


4. If 210 coolies in 7 days of 10 hours each dig a channel 1 mile 
long, 6 feet broad, and 2 feet deep ; in how many days of 7 hours each 
should 35 coolies dig a channel 660 leefc long, 7^ feet broad, and 2( feet 
deep ? And how many cubic feet does each cooly dig in an hour ? 

5. The expenses of a family when rice it 12 seers for a rupee are 
50 rupees a month : when rice is 14 seers for a rupee the expenses are 
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48 rupees a month (other expenses remaining unalterable) ; what will they 
be when rice is at 16 seers per rupee ? 

6 . What are the prime factors in 45090045, and what is the smallest 
whole number by which it must be multiplied in order to become a perfect 
square ? 

7. The cost of carpeting a room is £ 7. 41., and of papering the same 
room, with paper at 24/. per square loot, ^10. 12 s. 6 d. The length ot the 
room is 18 feet, and it the width had been 4 feet less, the cost of the carpet 
would have been £l. l6r. o d. less. Fifid the height of the room. 

8. Find the sum of wjii;h the difference between the simple and com- 1 
pound interest at 5 per cent, per annum tor 3 years, is ^12. 4 J. orf. 

9. What length of wire will go round the edges of a cube the surface 
of which contains 187 yards 54 inches i 

What is the least number of such cubes which will contain an exact 
number of cubes whose edges are 1 foot 3 inches ? 

10. A merchant’s average rate of profit for five years was 5 per cent, 
on his capital, and lor the first lour years his average profit was 4 per cent. 
What was his rale of profit in the filth year ? 

1876 . 

1. A and B run a mile race, A running 11 yards whilst ft runs 16 
yards. How many yards start ought B to give A that they may reach the 
winning post at the same instant ? 

2. In buying rice on tfirec occasions, I found the prices per bag were 
as 1 : 2 : 3 respectively. The price ol 30 bags, 10 bought on each day, 
was R480. Find the price per bag on each day. 

3. The length of a room is 30-14285 feet, the breadth is 15*428571 feet, 
land the height 21 feel. Find the cost of papering the lour walls at *16 

annas the square *001. 

4. If a piece of work can be done by 30 men in 12 days, and if after 
working 4 days, 18 men leave the work, and 18 women take their places : 
find the time taken to do the remainder of the work, the work of a man 
being hall as much again as that ot a woman. 

5. In a railway train the total lengths of all the first-class carriages, 
all the second-class carriages, and all the third-class carriages, are the 

■ same : the length of a first-class carriage being 12 feet, of a seccnd-class 
carriage 18 feet, and of a third-class carriage 24 feet. Kach first-class 
carriage contains the same nunTber of first-class passengers, each second- 
class carriage the same number of second-class passengers, and each third- 
class carriage the same number of third-class passengers ; the number of 
passengers*in a first, second, and third-class carriage being different. 
The total fares received from the first-class, second-class, and third-class 
passengers are the same. If Rj, R3, R2, be (he fares of a 1st, 2nd, and 
3rd class passengers respectively, find the least amount of total fares. 

6. Find, by Practice, the cost of 140,321 articles at 13 annas 11) 
pie« each. 
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7. Find the side and diagonal to two place* of decimals, of a square 
containing 315-0625 square le«.t. 

1 

8. Madras Railway sharts issued at ^100 and guaranteed $ per cent, 
arc now worth £112. IOJ. Exchange being at if. 7per rupee, find 
ihc income in pounds sterling that would be derived from an investment 
of ft 18,000. 

9. A certain sum of money at.simpleintcre.it amounts to R505*2 in 

two years, and to R5$9*4 in four years. Finn the principal and the rate 
of interest. • 

> 10. A material which costs R3 annas S per ton, and which has 20 

cubic feet to the ton, has to be carried 16 miles at a rate of 6 pies per ton 
per mile : while another material which cost fta. 4*. per ton, and has 16 
cubic feet to Ihc t*n, has to he carried 36 miles at a rate of 4 pits per (on 
per mile. What saving can be effected by employing the latter material 
on 100,000 cubic yards of break water ? 


1877 . 

j. A merchant buys 264 gallons of spirit at R12 8a. 4I/ per gallon, 
378 gallons at R9. 10a. 7 p. per gallon and 420 gallons at R12 15a. b\p. 
per gallon. It he sell the whole quantity at ft 12. 4a. o/. per gallon, 
what profit will he make by the transaction ? 

2. If 2 men and 5 women can do a piece of work in 8 days of 9 hours 
each ; how long will it take 3 men and 6 women 10 do a piece ot work 
twice as great working 8 hour* a day ; the woAc of a man being double 
that of a woman ? 

3. Extract the square root of '000289a ; and find in yards to four 
places of decimals the side of a square field containing '254 ol an acre. 

4. Find the value of *016 of R260. 2a. 6 p. + *35! of RlJ* M 4 ** 
o^, + I '06033 °f ft 7* x 4 a - 3 A 

5. A merchant buys cloth at such a price that by selling it at R2. 3a. 
per yard he will gain 5 per cent, on his outlay. What percentage will he 
lose if the cloth be sold at fti. fja. per yard ? 

6. Find the interest (simple) at 4 p«r cent, per annum on R 595 - 9 *> 
for 4 years and 17 weeks, reckoning 52 weeks equal to a v year. 

7. | sum os ((18,240 is remitted 10 England at the rale of exchange, 

of one shilling and S\ p.-nce per rupee, and is invested in the 3 per cent, 
consols at 95. Find the yearly income in ixmnds sterling. m 

8 A man bequeathed yj ot his estate to one son, -jV of the remainder 
to another son, and the balance to his widow. The children’s shares 
differ by R1320 ; find the widow’s share. 

9 A merchant buvs in Madras 210 bags of rice at Rio. iza. cp. per 
bag of 164 pounds. lie semis them by rail 320 miles at 6$ pies pi r ton 
per mile, but duting the journey 7| pounds 4 *c stolen from each bag. 
Find at how many measures per rupee he must sell the remainder in order 
to clear R95. 15a. op. by the transaction. (One measure=3! pounds.)* 
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1878 . 

1. Find by Practice the value of 

(а) 9 tons 17 cwt. 3 qr. 24 lb. at R125. ba. 8 p. per ton. 

( б ) 29,764 articles at Ri. na. <)'ip- each. 

2. The materials of an old building were sold for Ri, 500 upon condi¬ 
tion that they should be removed within 30 days under a penalty of Rio 
per day for every day beyond 30 days.. *The purchaser employed 40 men at 
34 annas per day to do the woik, and after selling the materials for R2365, 
he cleared R190 by his bargain, bind the number ot dayi the men were 
at work. 

3; (a) Divide '0576 by 180, and by "OiS. 

(A) Find the value of 

2*S of 2-27 + / 4 4 - 2-8 3 , r g ., 

1 ‘36 \ 1 3 + 2 629 

4. A and B enter into partnership ; A supplies the whole of the 
capital, amounting to R45,ooo upon condition that the profits are to be 
equally divided, and that li pays A interest on half the capital at 10 per 
cent, per annum but receives R120 per mensem ^or carrying on tlie concern. 
Find their total yearly profits when B's share is equal to 1 of A's share. 

5. Find the difference between the (rue discount on R25Q'2 due two 
years hence and the interest on ihe same sum lor two years, allowing in 
both cases simple interest at 4 per cun*, per annum. 

k f 

6. A room. 21 feet long by 134 feet .vide is surrounded by walls I.! feet 
thick and 14 feet high. There are two doors each 4* feet by 6 feet, and 
one window 3 feet by 44 feet. Find (1) the cost oi building the walls at 
the rate of R5. 1 a. op. per cubic yard, and (2) the number of brick', each 
measuring 9 in. x 4 in. x 2$ in., required for the work. 

7. If 38 men working 6 hours a day can do a piece of work in 12 (lavs, 
find in what time 57 men working 8 hours a day can do a piece of work 
twice as great, supposing 2 men of the first set to do as much work in I 
hour, as three men of the second set can do in lj hours. 

8. Extract the square root of ‘002 and of 764'9, each to four places of 
decimals. 

9. A person’s net income from 5 per cent. Government paper is R1225 
• after paying income-tax at the rate of 2 per cent. Find the member of 

shares of Riooo each owned by him. 

*- 

1879 . 

1. A person purchases 18,426 articles at R2. 8 a. 9 \p. each, and 2,204 
articles at R4. na. 7 ip. each. He sells the whole number at R2. 13a. op. 
each. Find how much he gains by the transaction. 

2. In 12 days, 20 men could finish a piece of work. Being assisted by 
6 women for 5 days, and by 10 women for the rest of the time, the work is 
done in 9 days. How long would 28 women take to do the work ? 



MADRAS ENTRANCE PAPERS 


375 


3. A soM a horse to B, who sold il to C at a loss of 10 per cent. 

C sold it for RSqi. and cleared 20 per cent, on his bargain. What did B 

give for the horse, awl what gain per cent, was the last price on the fust 

price ? 

4. Find the value of ‘96 of R9. j a. 9/. +■ ‘5925 of R7. $a. of. -f *0027 
ofRi3- oa. 4/. 

5. 1 ‘Xlract the -iquare root of 4 - 376 and of ‘j each to 4 places of 
decimals. 

* 

6. An oblong piece of ground measures 57 feet 3 inches l>y j6 ft. 7 
inches. From the centre of each side a path 5 ft' 4 inches wide goes 
across lo the centre of the opposite side. Find the co.it of paving these 
paths ,u the rate of Ri. jja. per square yard. 

7. On what sum will the difference between the -implc and compound 
ini -rest for 3 years at 5 per cent, per annum amount to 8:13. iifl. 7 \p. 

8. \ person in England has a certain sum invested in Indian 4$ per 
ent. Government bonds, which alter deducting 2 per cent, as agent’s 

t Surges for drawing and remitting the money, and when the rate of ex¬ 
change is 1 jr. 7^/. per rupee, brings him an income of ,£429. 19.?. (ut. per 
annum. Find the amount of the investment in rupees. 

9. A train 132 yards in length, travelling at a uniform speed, over¬ 
took a man walking along the line at the rate of 6 miles an hour, and 
passed him in 12 second.-. Twenty minutes later the train overlook a 
second man and passed him in II seconds. How many hours after the 
train overtook the second man would the fust man also overtake him ? 

I860 

1. The circumference of a circle being equal lo 3! times its diameter, 
find the diameter of an mgine-whecl which makes three revolutions a 
second when the engine is moving at 40 miles an hour ? 

2. If 24 men build a wall 2^ miles long, 2 feel broad, >nd 6 leet 
high, in 146 days of to hours each, what length ol wall 2^ feet broad, and 
5 feel high, will 15 men build in 36s days, working S hours a day ? 

3. Kx press ’345 of R16. o a. ftp. - ‘073 of R6. 4a. of. as the decimal of 

R8. 9 a. 3 p. 

4. A person sold So measures of rice for R13. 7 a* op. % thus gaining 15 
per cent. ; and 154 measures at a profit of 10 per cent. Supposing he had 
•sold tfte whole at a profit of 16 per cent , how much more would he have 
gained ? 

5. The length of a room is 324 feet. The cost.of carpeting the wadis 
at Ri. 14a. per sq. yd. is R308. 2<i. ; and the cost of carpeting the room 
at R2. 4a. per sq. yd. is R150. 5«. Find the height and widt^ of the room.. 

6. Extract the square root of 609596b Also of -oo6i to four places 
*»f decimals. 

7. Five men start to walk round a race course, which is 1 J- miles round. 
They walk at the rates of 3, 33. 4, 4$ an< l 5 miles per hour. How long 
will it be before they all meet again at the starting point ? 
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8, If K)2,ooo, put out at compound interest, amount in 2 years to 
R34.279J, what is the rale per cent. ? 

9. A person leaves R 1,780 to be divided among his 5 childr 11 and 
4 bmhus, so that after the 1 gacy duty has b 4 en paid, each child's share 
shall be twicr as great as each brother’s share. The duty on a child’s 
share is one per cent., and on a brother's share 4 percent. Find what 
amounts they respectively receive. 


1881 . 

1 

1. Find by Practise the cost of: - 

8 cwt. 3 qr 12 lb. at K27. 4 a 4 p. per cwt. 

7 mi. 5 lur. 165 yd. at R682. 7a. 4/. per mile. 

2. A ro»m measuring 42 feet 6 in. by 22 feet 9 in. inside, with walls 
2 feet 3 in. ihick, is surroun-W d bv a verandah 10 feet 6 in. wide. Find 
th • cost of paving this v> ramlah with tiles measuring 4^ in. by 3 in., and 
costing R3. 2 a. per hundred. 

3. A bankrup’ has book dt bis equal in amount to his liabilities, but on 
R8.640 ol such debts he can r-cover only 8£«i. in the rupee.and on R6.300, 
onlv eJ1 in the rupee. Alt r allowing Rl,054. ii<j. for the exp< nses 
ot bankruptcy, he finds he* can pay his creditors i?a. in the rupee. Find 
the to'ftl amount ot his di bts. 

4. Extract the squar ■ rn >t of 2329^ 'f. 

Also of 7 %- to four places of d» cimals. 

5. Reduce *03') ; -001875 ; ‘3§39 ; and '925 lo equivalent vulgar frac¬ 
tions in ih<rir lowest terms. 

• 

6. A sum of money in 10 Year? at 3^ per cent, simple interest amounts 
to R727. o a 6p. In how many years would it amount to R840. 2 a. 
at 4 per cent. ? 

7. Find the cost in rupees of one mile of railway, which consists of two 
rails each weighing 4} lb per jard on wooden sleepers weighing 70 lb. each 
placed 2 it. 8 in. a. art. Th * rails cost in England ,£6. 13c. per ton, and the 
sleeper* 2J 4$'/. each. The rate ol Ir- ight is £l. 5.V. per ton, ami landing 
chargjs amount to Rz 8<z. per ton. Rate of exchange is. 8'/. pur rupee. 

8. For what sum should a cargo worth R-26,315 he insured at 7 J per 
cent., so that th * owner may recover in case of loss the value both of cargo 
and the sum paid for insurance ? 

9. Two trains measuring 3p feet and 264 feet respectively-, run on 
parall <1 lin -s 01 nil. When travelling in opposite directions tlfey are 
-obst-rv *d to |iass * ach oth.tt in 9 s con Is, but when they arc running in the 
a%me dir-ction at <h - sam - rat's a* belore the faster train passes the other 
in 2/4 s.conds. Find the speeds of the two trains in miles per hour. 

* 1883 . 


I. What decimal fraction of a mile is 681 yd. a ft. 4.^. in. ? 


2. Simplify { 
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3. The wheels of a cart are 13 ft. 6 in. in circumference. One breaks 
down, and is replaced by a new one, which is rather small. To test it, the 
owner makes a chalk mark on each wheel where it touches the ground, 
and tells his man to drive over a piece of level road, and to count the turns 
made Lj each wheel until the chalk marks m-xl touch the ground at the 
same time. The man obeys ; but. when he returns to his master, can only 
recollect that one wheel made one more turn than the other. His master, 
however, measures the distance traversed by the cart, 360 yd., and thence 
finds the circumference of the new wheel. What is it ? 


■ 

4. Find the value of 1 ■*-*"--* °' 8 9 ^ correct to three places of decimals. 

1 - s/( 9) 

5. (a) What is the smallest whole number which is divisible by 3$, 

15, and 17^ without remainder ? 


( 3 ) What is the greatest number which will divide 3051 and 2331, 
leaving remainders of 8 and 4 respectively ? 

6. The table below shows ihe mark-, gained at an examination in 
seven different subjects by a class of six boys A, B, C, D, t\ Complete 
the table so as to show, correct to one place of decimal :— 

(a) What percentage of the total marks is gained by each boy ; 

(A) What percentage of the marks awardable in each subjtct is 
gained by the class j 

( c) What percentage of the total marks is gained by the class. 



u 

1 

d 

6 

| d ' 

d 

>% 



■ *** 

00 

« i 

*4 

J 3 

"C 

j 

s ^ 

_n eo 

j < 

rt 

3 

t r, 

< 

r* 

j "o 

w 

1 w i 

i !I j 

' fc£ 

! c 1 

1 r r '1 * 

| M , 

i? 

0 
•*—« 

1 /i 
• 1-+ 

X 

C. . 
|8 1 
tf“ i 
a ! 

i , ‘ r ‘ 

r*-. - 

"2 bo 

5 fi 

1 S ■— 

! 


A . 

1 

... • 33 

j" 

27 

12 

1 

1 95 

79 

63 

3 

B . 

... , 

... ! 4S 

49 

5* 

: 73 

07 

82 

*5 

C . 

69 

43 

i 61 

5« 

*5 

21 

D . 

... 1 si 

41 

27 


61 

47 

23 

K . 

... i 71 

62 



73 

68 

14 

p 

... j 47 

iS 




27 

IS 


7. Divide 5-8955! by 1375 ^ 54 * expr ssing the quotient as a decimal. 

8. A Bank advances R1 foo to a p* rsnn on agreement that interest at 
the rate of 9 per cent, per annum .-hall be paid half-yearly for its use. Thiji 
person fails to make any interest pavnv-nt. and at the end of lightem 
months, the Bank obtains ju« gmcni against him for the principal ami com¬ 
pound interest nt the rate ami 011 the terms agreed to. Find to*lhc nearest 
pie the amount he has to pay. 

9. The roof of a verandah is supported hy 16 teak beams, earh 9 ft. 
long, 3 in. broad, and 5 in tier p. If the weight of a cubic inch ot teak is 
hf. of that of a cubic inch of water, and if a cubic foot of water weighs 
i^ooo oz., find the weight in 1b. of the limber in the verandah. 
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1. A cistern, whose capacity is 43,092 gallons, to be filled with 
water by a pipe which conveys 23 gallons 1 cjt. per minute. On account 
of a leakage, the cistern is only just filled in 3l'i hours. What is the 
average amount of leakage per hour ? 

2. I sold some goods, weighing 13 cwf. 2 qr. 9 lb. for ,£72. ifs , 
gaining thereby 31W. per lb. How much should I have gained per lb. 
if I had sold them at £$. I2r. per cwt,.? 

3. If 40 men and 50 boys can do a piece of work in fi days, working * 
6 hours a day, in how many days will 8 nun and 20 hoys, do a piece ot 
work half as large again, working 7 hours a day, assuming that a man 
does as much work in 3 hours as alloy in 5 hours ? 

4. Three equal circular wheels revolve round a common horizontal 
axis with different velocities. The first makes a revolution in 5J minutes, 
the second in 2‘, minutes, the third in 3 j minutes. Three marks, one in 
each wheel, are in a horizontal line at a certain moment. What is the 
shortest i.-itcrval after which they will he in a horizontal line again ? 

5. Find, by Practice, the cost of 475 tons of coal at £ 2. i6r. 8,/. per 
ton. If this is sold again for £ 1, 453, lo.r., whit is the whole gain, and 
what the gain per cent. ? 

6. A and B .start on a journey at the same time, B travels at itbs of 
.*/’* rate, and arrives 3 hours 15 minutes after him. In what time did each 
complete the whole journey ? 

7. If an investment of £75 becomes ^£78. 15*- in eight months, 
what sum, invested at the same rate of interest, will become ^201. 17.C. 6 d. 
in ten months ? 

8 . Simplify the expression :— 

V (75i )_-. 6 Iof.72 _ i_°'j 
5 -o - J&i J) 3 39x3’ 

9. A and B started on a race anti ran a certain distance exactly to¬ 
gether. Then B began to fail and gave up the race when he had run 56 
yards further, A having gone during the same time 320 yards. Thr average 
of the entire distances run by the two men was 1,188 yards. What dis¬ 
tance hail they tun together ? 


1884 . 


1. Simplify 


5 < + 4 ir . 


r*-i+* 

iw+~* 


of (ivr x 



2. Find, by Practice, the cost of 15 tons 11 cwt. 3 qr. 10 lb. 8 ox. 
at ft93. 5«. 4 p' per ton. 

3. Extract the square root of j - 1 ;, to five places of decimals ; and divide 
1 *43$ by *013, giving the result in decimals. 


4 , When the rupee is worth is* 7l<l, what is the nearest sum of 
Indian rnopey equivalent to ^79. 3*. 7 \d. ? 
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5. A tea-merchant has a rectangular space for storing tea. It is 13} ft. 
Jong, ioi ft, l>roa<l and ft. high. He wishes to fill this space with 
packets ot a cubical shape all of the same size. What is the largest size of 
iUCh cubical pn:kcls that can be made to fill it exactly, and what would be 
the number of such packets ? ' 

6. ,-/ starts in busiiuss at the beginning of the year with R3.000. On 
March 1st, he takes a partner B with ^4,000. And on Jun** 1st. he receives 
another partner C with R5,ooo. The profits at the end of the year .amount 
to Rr.-pSo, Wnat shar.; of the pr</fits should each partner receive? And 
what i.i the rale per cent, per month of the profits on the capital invested? 

7. What -.uni ot money must I invist at 4 per cenL. compound interest 
so that I may gain R390. 3a. 2 ip. in three years ? 

S. A trad \sman has been accustomed to give his customers three 
months’ credit, but wishes to introduce the ready money system into his 
business. Fur how much ready cadi should hj sell an article that h*. has 
hitherto sold for ^S. 2 .-., the rate ol interest charged being 5 per cent, 
per annum ? 

9. VVhat i.ite per cent, will he received for money invested in 3^ per 
cent, stock at S4 ? 

to. Kind the cost «.f building the walls of a rectangular room, 20 Jt. 
long, if> ft. broad, and 10 ft. high, with a door 7 ft. by 4 it and a window 
5 ft. by 3 ft., at 2 \a. per cubic foot, the walls being 2 ft. thick. 


1886. 


1. Rxplain ho w the value of a fraction is not altered when its numer 
ator and denominator are multiplied by the same number. 


simplify ;V,V) * 4 '* " '• uf h 


2. If the rupee is worth u. 6'Id ., express R6. fa. 4/. as a fracuon of 
; and find the least number of rupees equal in value to an integral 

number of pounds. 

3. State the rule for converting recurring decimals into vulgar frac¬ 
tions ; and find the value of 6*03 of 275 of £3. 2J. 6//. +0 2S5714 of i"3 


Of jCj. $.r. IO:/. - 0'5925 of £2. Ifii. 3 f/. 

4. ^Find by any method the value of 5 cwt. 2 qr. 21 lb. of goo Is at 
^3. 7 s. 611. per cwt. 

5. The carriage of 17J cwt. for 52 miles on a certain railway is 

4 d.\ find what will bo the cost ol carrying 4? cwt. for 300 miles on a rail¬ 
way on which the rate per mile is 9 per cent, lower. 

6. A landlord pays 1 per cent, for collecting his rents and a tax of 
7 pies in the rupee on what he receives after paying the collector. He has 
a clear rental of fti,S3t. &</. Find his gross rental. 


7. A grocer mixes four kinds of tea which cost him $s., 4 s„ $s., 2s. 
per lb. respectively in the proportions of 2, 3, 4, 7 respectively. Find at 
what rate he must sell the mixture so as to gain 25 per cent, on the whole. 
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• 8. _ Define the terms interest, discount, and find in whal time £533. 6 s. 

&/. will amount to £672 at 6i per cent, per annum simple interest. 

9. A person invests £4.800 in 4 per cent, stock at 9$, and after a year 
sells out at 92$ and invests th; proceeds together with the interest ior the 
year in stock at 96.J. How much stock does he then purchase ? 

10 Kind to four places of decimals the square root u! I;; 7 . ; and calcu¬ 
late the cost 01 surrounding with a lence a square field of 22^ acus at 3 d. 
per yard. 

II. The population of a country increases at tin* rale of 7 per cent, 
every 10 years. Whal was the population 1 20 years ago of a country whose - 
present population is 4,007,150 ? 


1 ’ 888 . 


(Af. B .—Answers in money mu at be stated in £. s. d. or in R. a, f. 
as the case n ay be, and not as fractions oi £1. or 01 Ri.) 

I. State and explain the rule ior the multiplication of vulgar fractions. 


sdi-i of ij)+ ,v 5 + s 


Simplify 

1 v 14 - -J, 


—- x 


- 20. 


2. Express £66. 141. 5}«/. as the decimal of Ri,orjo, the rupee being 
worth is. 4 fat. 


3. Distinguish between pure and mixed recurring decimals. 

Find the value ol 0-945 °f £ 2 - 3 *. H 7 '- 10-37259 ol £1 8s. J$d. 

* 

4 Find by any method the rent ol 156 ac. 3 r. 24 p. 11 sq. yd. at 
8:25. 32 4/>. per acre. 

5. A clock which gains 3 m 56 s. in 24 hr. was set correctly at noon 
on ihe 1st ol January 1S84. Find to the nearest minute the next dale at 
which it iniicatcJ correct time. 


6. Twenty men are employed to make a tank 40 ft. long, 20 ft broad, 
and 6 ft. deep They work ior 31 days and have just completed one-third 
of ih: work, wh n it is resolved to incr. a»c the length ot the lank by 10 It., 
the br< a-ilh by 4 it and the depth by 2 it. How many additional mm must 
be employed in order that the work may be completed in 33 days more ? 

7. The difference between the simple and compound interest on a sum 
of money lor 3 years at 5 per cent, is £7. 121. 6//. Kind the sum. 

8. The capital of a certain railway is £ 1000000 in 20000 shar> s t of £50 
each, fully paid up 'I h,- gross annual receipts are 105000 of which 48 
per ccm. is absorb d in working ex mses, £4600 goes 10 ih/ teseive u.nd, 
sftd the remainder to pay dividend. Find what annual incom■ a p rson 
will obtain from the investment oi £4500 in the undertaking, the shares 
Ixing at £69. tor. 

9. Ice is manu r acturcd for 6 pics a pound. Two thirds of the quantity 
made is kept tor sale at the factory and ih - r mainJcr is sent to branch 
shops. It the average loss horn melting ol the former he 12$ p r cent, 
and that of the latter be 25 per cent., find the gain on every ton made. 

10. The average width and depth of a river at its mouth are 240 yd. 
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and 6 feet respectively, the average rate of flow is 3 miles per hour, and 
the amount ol sediment per cubic loot of water discharged is 1^ cubic 
inches. Find the amount of sediment deposited annually ; and the depth 
of the di posit, supposing it spread uniformly (1. c., to the same depth 
throughout) over an area of 146 square miles. 

1888 . 

[JV . B. (1) Answers in money jmust be staled in £. s. d. or in R. «. j>. 
as the case may be and not as fractions of the £\ or Ri. (2) Except in 
* question t, the process by which each result has been obtained must be 
given in full). 

l. Add together (without copying out) the following sums, and write 
•down the results ;— 


(1) £■ 

s. 

d. 

(2) 

R. 

a. 

P- 

2005 

19 

Oh 


20581 

15 

4 

149 

0 

7 


3690 

4 

II 

0695 

4 

3 i 


28 

11 

7 

12964 

13 

114 


308 

8 

8 

24 

8 

9i 


19075 

0 

S 

1549 

»7 

5 i 


9 

14 

6 

707 

3 

10 


207 

9 

10 

19208 

10 

o' 


53968 

13 

I 

6 

15 

9 i 


6072 

8 

7 

358 

1 

10.! 


90 

1 

9 

6SS77 

4 

m 


7782 

12 

a 

49 . 59 _ 

*7 

5 + 


30259 

15 

10 

Simplify 

6?- 4 ! 
5 i - 4 : 

II 

i 

■M1I + 

4 X 3 ? - 

*1" in x 

■ 5;! + 3i + j 

134 


3. Find the value of i-fi ol ‘01236 of R5. na. ty. ; and taking the 
rupee as worth if. 4 ^d. t express the result as the decimal of one shilling. 

4. Find by any method the value of 9 tons. 17 cwt. 3 qr. 25 lb. of 
coffee at £72. i 8 j. 41/, per ton. 

5. When iron is at £3. 7s. 6,(. a ton the cost of laying a railway 
10 miles 2 fur. 20 pn. in length with rails weighing 270 lb. each is R67 i 5°°« 
Find the cost of faying a railway 25 miles 220 yd. long with rails of the 
same length weighing 500 lb. each, when iron is at £5. I4 J - 3'^ a ton. 

6. Find the present value of £482. 6s. 10^/. due 3 years hence at 5 
per cent, compound interest. 

7. When exchange is at the rate of if. 4K P« ™pee, a person in* 
Madras orders from a bookseller in England a parcel of books, the published 
pi ice of which is £5. The bookseller allows discount at nthc rate of 
25 per cent, on the published piice, but includes in his bill a charge of ijr* 
for packing, freight, ike. When the books arrive in India, a further sum of 
Hz 8a. has to lie paid on account ol landing chatges and cost of delivery. 
If the books can be obtained from a bookseller in Madras at the rate of 

annas per shilling of the published price] nnd how much the person 
loses by ordering from England. 
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8. A person holds forty ft500 shares in a concern which pays divi¬ 
dend at the. rate of 6 per cent, per annum. When the shares are at 
R675, he sells out and invests half the proceeds in 4 per cent. stocL at 
90. With the other hall he buys a house, for which he receives an annual 
rental of 1(1,440, subject to a deduction of 3a. 9^. per rupee for repairs 
and taxes. Find the alteration in his annual income. 

9. In a certain year a country produces 5 0 j oco »oo°j bushels of wheat. 
Of this quantity 40 per cent, is available for export at R3. 2 a. per bushel. 
In the following year the acreage under wheat has increased 20 per cent. . 
but the yield per acre is only seven-eighths of what it was in the previous 
year, while the quantity required in the country has increased 5 per c.-nt. 

If at the Maine time the export price ha>- fallen to R3 per bushel, find the 
increase in the value of the wht-at available for export. 

10. The population of a country is 33.264.000, and there are 99 
males to 101 lemales. 2 out of every 11 boys and 1 out of every 33 gill- ol 
school-age are under instruction. If the boys of school-age lonnom- 
seventh ol the male population, and the girls ol school-age !orm one-seventh 
of the female population, bind the total number of pupils under im-truc 
tion. 


1880. 


[N. B.—( r) Answers in money must be stated in £. s . d. or in ft. a. f>. 
as the. case may be, and not as fractions of £1 or ol fti. (2) Except in the 
case of question I., the process by which each icsult has been obtained 
must be given in full.) 

I. Add together (without copying out) the* following sums and write 
down the results :— 


£■ 

s. 

d. 

ft. 

a. 


172 

19 

n 

12851 

3 

4 

4372 

*3 

64 

208 

13 

10 

267 

11 

9 

3796 

10 

7 

29 

3 

0$ 

82 

1 

9 

7901 

9 


53028 

9 

5 

99 

7 

84 

203 

15 

11 

5 

3 

io\ 

8888 

9 

1 

149 

0 

7 

535 

15 

8 

6 

15 

9 i 

26 

0 

10* 

1000 

6 

52 - 

24370 

12 

2 


* ^'imnlifu- r*Mi - Jr) . 1 S + aV 1 4 

*• s,mphfy i+Y 


3. Multiply 41*36514 by *ooi§, expressing the result as a decimal 
and find th^ value of *347! of £\. 4 s. - *0328$ of £2. 6j. 3*4 

4. Find by any method the cost of 79 ca. 17 m. 5 v. 25 pal. of salt 
At R21. 100 . per candy. 


5. The cost of rice for a family of 2 adults and 3 children from January 
1st. 1889, to December nth, 1889, both days inclusive, during which time 
rice was'gelling At 15 *4 seers per rupee, was R70. 70. What will be the 
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cusl of rice for a family of 3 adults and 5 children from December 19th, 
1889, to May nth, 1890, both days inclusive, assuming that the price of lice 
will be 147 seers per rupee, and assuming also that the quantity required 
per day by each adult is the same in both cases, and that in both cases the 
quantity required by a child is two-filths of the quantity required by an 
adult ? * 

0 . On what sum due I year 4 monftis hence due* the true discount 
amount to ;£ioo. iSj. <jJ., simple interest being reckoned at 4? per cent, 
.per annum ? 

t 7, How much 3 per cent, stock mus.t a person sell v.hen the selling 
pi ice is 91, in order that by investing the proceeds in the 4A p t cents, at 
113? he may derive Jrom the investment an annual income <*l RQ817. 8,r., 
alter paying income-tax at the rate ol 5 pies per rupee ? 

8. A and B can do a piece of work in 10 days, B and C in 15 day”, 
and U ami A in 20 days. They all work at it lor 6 days ; then A leaves, 
and B and C go on together for 4 days more. It B thui leaves, how king 
will C take to complete tlu work i 

9. In a certain year the total amount received by a railway company 
lor the carriage ol passengers was ft275ior.*o. 01 this sum o per cent, was 
contributed by first class passengers, 5 per cent, by second class, and tin 
remainder by third class The bins were 18, 6, and lj pies per mile lor 
first, second, and third class passengers respectively. Assuming that tin 
average distance travelled by each third class passenger was 30 miles, and 
the average distance travelled by each pa-senger of the other classes was 
160 miles, find the total n.imber ol passengers carried during the year. 

10. The length of a retangular field is twice its breadth. If the rui 1 , 
of the field at £3. 75. 6//. an acre is / 151. 171. 61L, line! the cost of sur 
rounding it with a lence at 4 \>l. per yard. 

It. F.\tract the cube root of 9 to five decimal places. 


1890 . 


1. Reduce 2149908480 sq. inches to acres, etc. It this is the area of 
a rectangle the length ot which is 5 m. 7 fur. 5p. 1 ft. 6 in., find its breadth. 


2. Simplify 


i? 35 + 5468 ^ i 47 fof 6-25 Qf -04 
2202 12303 441 Jr 5 5 1*285714 


3. Find the value of 237 candies 17 inaunds 6 viss at R4100. i<*. 4/>. 
per caniy. 

4. 300 coolies are set to build a tank-bund. In 14 weeks they have 
done of the work when rain stops the work for 4 weeks ami washes away* 
f of what they have done. At the end of that time the work, is resumed 
with only 250 coolies. In what time from the commencemqpi will the 
work be finished ? 


5. Find the amount of R5859375 for 3 years at 4$ per cent, per annum, 
reckoning compound interest. 

6. Explain the difference between discount and interest. If the dis¬ 
count on 42830. 151. 7^rf. be equal to the simple interest on ,£2784. 75. bd. 



ARITHMETIC 


3*4 


for the same time, find the time, the rate of interest being 5 per cent, per 
annum. 

7. A person invests £34539 in the 3 per cents, at 87. After receiving 

one year’s dividend he sells out at S9. lie then invests the whole in Rail¬ 
way stock, paying 5 per cent, at 115. What will the difference in his 
income be ? • 

8. A cistern 10 ft. 6 in. long by 7 it. 6 in. wide, by 3 ft. 4 in. high is 
lined inside with lead, 7 lb. of which cover a square foot. Find the 
weight of the lead and its cost at 53^. 4r?. per cwt. 

9 A cask contains 16 gallons of spirit. Two gallons are drawn off 
and the cask filled up with water Two gallons are again drawn off and 
the cask filled up as before. This is done a third time. Compare the 
quantities of spirit and water remaining in the cask. 

10. Find the square root of 379749833*583241. 


1801 . 

Add together 

£. s. tl. 

104 14 6J 

39 II 44 

166 15 o?- 

27 o 5* 

"03 19 34 

1002 15 4I 

6 3 ni 

32234 15 n 

8192 12 6 

8 4 10 

13 7 o4 


2. Subtract 13 times Hi?. 6 a. up. from 17 times R13. 6 a. up. 

3. R330. 3d. 7 p. ate to bo divided among 193 persons, two of whom 
receive R2 each, and ten R3 each. The others receive equal shares. 
Find the value of each share. 




tV + Vi) “1* flV 


4. bind the value of ■— * — ' -J x 3$ + — ■■ - and simpli- 

, , s-* + *-« 4 A 

fy (without reduction to vulgar fractions if you can) 

2*03+1-345 + 27-34+16-2317. 


5. How long will it take to walk round a square field 14 acres 1 1 rood 
24 poles in extent at the rate of 3 miles an hour ? 

* 6. Find the cost of white-washing a room 224 ft. by 12 ft. and II ft. 
high, at one anna per square yard, making allowance for four windows 
each 4 f\ x ft. and two doors each 8J ft. x 4 ft. Find also the cost of a 
carpet for the same room with 3 ft. border all round the carpet, costing 
R4 per square yard and the border R6 per square yard. 


7. Find the compound interest on £3143. 6 s. SJ. for 3 years at 3 
per cent, per annum. 

. 8. j^dsterh can be filled by three pipes in 30, 40, and 60 minutes 
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respectively, ami emptied by an escape pipe in half an hour. The three 
taps are turned on at noon, but the escape pipe is at the same time 
accidentally left open and not closed for a quarter of an hour. At what 
lime will the cistern be full ? . 

9.. I purchase 16 lb. of tea at is. 7 d per lb., 14 at 2.r. 2 d. and 17 at 
is. S /. Seven pounds of the mixture becoming spoiled have to be sold at 
a low price, but by selling half the remainder at 2s. 4./. per lb. and the 
other half at 2 s. I eventually make a profit of 25 per cent, on the 

original outlay. At what price per pound was the spoiled tea sold ? 

to. A person invests a sum of money in the 4 per cents, at rc2. When 
they have risen to 104, he transfers R6000 stock to another investment 
paying 5 percent, of which the shares are at 120. When the 4 per cents, 
fall to par, he transfers the remainder to the 5 per cent , which are still at 
the same price and now finds his income R25 more per annum than it was 
at first. What was the sum originally invested ? 

189 3. 

(IV. /?. (1) Answers in money must be stated in £. s. 1 1 . or in R. a. p. 
-at the case may be, and not as fractions of £1. or Ri ; (2) Except in the 
case of question 1., the process by which each, result has been < btained 
must be given in full.) 

1. Add together (without copying out) the following sums, and write 
down the results : 

(1) 


< 2 ) 


C. A. 25 


tons. 

cwt. 

qr. 

lb. 

3*24 

*7 

2 

*7 

65097 

3 

I 

19 

38 < 

*4 

3 

6 

20039 

10 

0 

13 

1470 

11 


19 

38965 

6 

1 

7 

13 

7 

3 

21 

5082 

8 

* 

a 

H 

97654 

*9 

I 

0 

38046 

16 

0 

=5 

909 

3 

2 

11 

4*203 

*5 

3 

26 

ca. 

*n<T. 

V. 

pal 

*9937 

*9 

7 

39 

2016 

*3 

3 

25 

26 

10 

2 

*9 

43°9 

17 

6 

35 

18197 

9 

4 

12 

98006 

14 

0 

2 6 

1779 

,0 

5 

17 

909 

1472 

,1 

3 

7 

31 

9 

99 

15 

2 

37 

3201 

7 

0 

21 

69547 

12 

3 

16 
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2. Simplify 


M ift-tof f 4 +J-r.G-i) 
WM-& + 4) l4 + 4)-^r l -i 


3. Find the value of ’0416 of ^33. 7J- 6 d. - 0345 of £$2. 13J. 1 
and express R371. 2 a. 6/. as the decimal of *a lakh of rupees. 


4. Find by any method the cost of making a nail 37 m. 6 f. 31 p. 3 yd. 
long at ft 1.‘85. 3a. 4^. per mile.' 

5. Find tlu* present \ahi« of ;£iS2. 6j. ioi.£ due three years hence a! 
5 per cent, per annum compound interest. . 


6. Extract the sc pi arc root of 13 "697142031225 to six places of decimal-*. 

7. The annual rainfall of a district is 497 inches. Assuming that the 
fall is distributed uniiormly over tin district, and that a cubic loot ot 
water weighs, f>2'5 lb., find the weight in tons of the rain that tails through¬ 
out the year on a square mile, 

8. \\ben exchange is r t. 2'^. per rupee, a Madras bookseller Sends 
to a London publUh.T a bill for ^104 in -payment of bunks order'd. Freight 
and landing charges amount to R37. 8.1. Th- publisher allows the book¬ 
seller discount at the rate of 35 per cent, on the published price, and the 
latter sells the books at the rate ot 10A annas per shilling of the published 
price. Find how much he^gains on the transaction. 


9. In the year 1891,"the- cost ol rice for a family of 2 adults and 4 child¬ 
ren was R86. 7<J. 9/. In that year rice sold at I1 m 2 M-er-, per rupee, and each 
child received two-fifths ot the amount given to an adult. Assuming that 
in 1893 the price of rice will be i3 - c seers per rupee, what will be the cost 
of rice, for the same family from January 5 to August 11 both da>s inclu¬ 
sive, if the allowance of each adult be increased by one,-fourth and the 
allowance of iach child be three-sevenths of that of an adult r 


10. The capital of a railway company amounts to R18.90^00,000 of 
which one-fourth is 5 per cent, preference stock and one third 4$ pci cent, 
preference stock. In a certain year-the receipts arc fti,81,50,000, and 
the working expenses amount to 55 per c< nL. of the receipts. Of the net 
receipts £^540000 are added to the reserve fund, and the remainder, after 
paying dividend on the preference stock, is divided among the ordinary 
shareholders. What rate of interest will they receive ? 

11. In the ten years from 1871 to 1881 the population of a country 

increased at the rate of 9*5 per cent., and in the ten years trom 1881 to 
1891 the Tate of increase was 10’5 per cent. If the population in 1891 
was 31,023,759, find what it was in 1S71. c 

1 1894 . 


[.V. Answers in money must be stated in ,£. s. d. or in ft. a. p. 

as the case may, be, and not as fractions of £1 or of ft 1. 

(2) Except in the case of Question 1. the process by which each result 
lias been obtained must be given in full.] 

1. Add together (without copying out) the following sums, and write 

dovynjb^sults. 
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(I) 


R. 

a. 

P- 

(2) m. 

fur. 

po. yd. 

ft. 

in. 

166595 

13 

5 

26 

7 

25 4 

2 

9 

5598 

6 

XI 

3 

0 

6 3 

2 

5 

201550 

4 

11 

209 

4 

37 2 

I 

• 6 

157726 

4 

9 

43 

6 

0 0 

2 

’O 

240(16' 

2 

6 

95 

0 

29 I 

1 

7 

8339 

15 

10 

■I 

5 

19 4 

O 

8 

190131 

7 

3 

10 


9 3 

2 

11 

. 483 

11 

11 

J 79 

ti 

39 3 

O 

4 

403005 

11 

8 

8> 

1 

21 2 

I 

5 

972177_ 

12 

7 

101 

m 

/ 

13 4 

2 

9 

Simplify 

n 

1 

•t ■ 

■ 0 

: 1 — "> — £ 

. 1 tl • n 

- 





3. Find the value of 2*01752 nt £2. 2c. id. - 1734375 of £2. fi.r. 8</. 


4. Find b\ any method the value of 59 i'n. 14 m. 7 27 pal. of .-ah 

at K20; 10a. 8/>. per candy. 

5. In-a certain year tint produce of a tea-estate was sold in London at 
an average rale of q\d. pt r lb., arid the amount realised was remitted at 
an average rate of exchange of u. 7 $d. ]nr rupee. In the following year 
the average price realised wa- only 8 per if. , but the quantity s*dd ex 
cccded by 12^ per cent. the quantity sold in the picvjous year and the 
average rat- 1 ot exchange at which remittances were made fell to U. I?,//. 
It in thi^ year the total amount realiv d irom sales in London was R105000, 
find how much was realised in tile previous year. 

6. A sum ol money was invested for four years, interest payable an 
nually. Th • rate of imeres! was 5 per cent, per annum for the first rw,> 
years and 4 per cent, per annum lor the lasL two ; and the aniuunt at the 
end of four yeaix was j£i, 164. ior. 3 tyf. What was the sum invested? 

7. Ice is manufactured for 2$,pies per lb. and sold at 6 pies per lb. 
Of the total quantity made, one half is kept for sale at the factory, and the 
remainder sent to branch shops. The loss from melting is 12J per cent, 
in the case ol the former and 25 per cent, in the latter ; and the agents at 
the branch shops receive commission at the rate oT 15 per cent, on the 
price of every pound sold by them. Find the prbfit on every ton of ice 
manufactured. 


8. Two persons, .4 and />, set out together on a journey. They 
walked at the rate of 3 miles an hour ; ard attcr they had proceeded for 
three quarters of a mile, fl returned, walking at the same rate, to the 
place obstarting. Here he«was detained three quart* rs of an hour. Set¬ 
ting out again he overtook who had been walking all the time, at thg 
end of 2§ hours from the second lime of starting. At what rale did he 
walk ? 

9. A person sold 25 l!ank of Mudrfis shares and invested ttic proceeds 
in the Government 3{f per cents, whtfn they were at 3^ premium. If his 
net annual’income from the investment, after paying income-tax at the 
rate of 5A in the rupee, be R876. 9 a. r find the price at which he sold each 
of his bank shares. 


10,, In.the year 1891 the population of a country was 3564QOO&and 
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there were 1025 females to every 1000 males. Of the total population 7*5 
per cent, could read and write, but of the females only 1 per cent, could 
do so. Find what percentage of males could read and write. 

11. Extract the square root of 81*13183159704101 to seven places of 
decimals.' 


III. UNIVERSITY OF BOMBAY. ENTRANCE PAPERS. 

1859 * 


1. What is the value of a chest of lea weighing 2 cwt. 1 cjr. 19 lb. at 

R2 per lb. ? » 

2. What is the price of a silver cup weighing 1 lb. 7 oz. 14 dwt. at 
R2. 8a. per oz. for the metal, and 7Ja. per 0/.. for the workmanship ? 

3. Define a fraction ; and explain the effect on the value of a fraction 
of adding the same number to the numerator and the denominator. Why 
do you bring fractions to the same common denominator before adding 
them together ? 


Add together g, 7g and ^ of 

4. Divide -^ 8 Vby 

* 1085^,, 1 1 7 4 ir 

5. Express £ of 1} rupees as the fraction of $ rupee, 

6. A general after sending $ of his men to forage in one direction, 
and J of them in another, had 700 remaining. How many did he command ? 

7. If 72 men can do a certain piece of work in 63 days, how long will 
it take 42 men to do the same ? 

8. Define a decimal and reduce 14 minutes to the decimal of a day. 


9. Extract the square roots of 2*5, *0625 and 1020304030201. 

10. The top of a lank is a rectangle, whose sides are 9 feet and 15 
feet ; it is of the same horizontal section throughout its depth. What must 
be its depth in order that it may contain 12960 gallons of water, one 
gallon containing 277 *274 cubic inches ? 

11. Find the interest on Rioo,ooo for four years, at 3 per cent, com* 
pound interest. 

12. The sum of R6,ooo is to be divided among 24 men, 36 ( women 
and 72 children, so that the shares of 2 men shall be equal to those of 
2 women, and each woman’s share to the shares of 2 children. What 
will be the share of each ? 


1860. 

Z.‘ State the distinction between Direct Proportion and Inverse Pro¬ 
portion ; and find how much land at 27 s. per acre should be given in 
exchange for 480 acres at 36*. per acre. 

& Jfind the greatest number which is contained exactly .in 378, 462 
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and 693 ; and find the least fraction which, added to the sum of £. £ and 
shall make the result nn integer. 

3. In multiplication of decimals how do you determine the position 
of the decimal point in the product ? State the reason of the rule. 

4. Simplify (18 h ’009)-:' ‘016 ; and reduce £1. 13J. 6?</. to the deci¬ 
mal of £}. 

5. Divide *00432 by 240 and 43200 by *024 ; and extract the square . 
root cf *0002359296. 

6. Of what sum of money does the half exceed the fifth part by 

£216? 

7. A buys 200 shares in the. G. I. P. Railway at Hi,oeo each and 
when they are paying 2 p^-r cent., sells them at R460 each, and invest the 
proceeds in the 4J per cent. Government loan at 92. Find the effect 
on his income. 

8. Find the value of 537 articles at R3. 7a. 2 \p. each (by Piactice). 

9. What will 3650 rupees amount to in 4 years and 2 months at 
R 3 . 6a. 8/. per cent, pet annum at simple interest ? In what lime would 
a sum of money double itself at the above rate ? 

10. If a cubic foot of marble weigh 2716 times as much as a cubic 
foot of water, find the weight of a block of marble 9 It. 6 in. long, 2 ft. 3 in. 
broad and 2 ft. thick, supposing a cubic foot ol water to weigh 1000 07. 

11. The surface of a cube is 346*56 square feet ; what is the length 
of an edge ? 


1861. 

1. Express in words 11603700160, and write in Roman numerals 
4960 and 10684. 

2. Multiply R1S75. 13a. 8 p. by 27, and find how many times Ri. 
on. 4^i>. are contained in R2. 12a. 3J/. 

3. If 4 candies 2 maunds 7 seers of sugar cost R36. 3a., what is the 
price of 3 maunds 14 seers ? 

4. A bankrupt pays 17 s. 6d. in the pound ; how much does he pay 
in R267. 6a. 8/. ? (Practice). 

— 21 

5. • Reduce ' - - -r 15^ to its simplest form. 

4 °f (Hi) 

Find a sum of money which shall be the same fraction of R61. 9a. 
that 2 cwt. 2 qr. 10 lb. is of 36 cwt. 1 qr. 

6. Reduce 13a. 6 %p, to the decimal of (1) Ri, (2) ft 1000 and (3) 
R'ooooi. 

Divide 1255 by 1*004 and hence deduce the quotient of 12*55 by 1004 
and *oi2550 by 1004000. 

7. How is it that the value of a decimal fraction is not altered by 
adding on the right hand any number of ciphers ? 
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8. What sum must A bequeath to /? so that li may reeeive ft 10,000 
clear, after deducting'a legacy duty of io per cent. ? 

9. Find the simple and compound interest of £625 in 2 years at 
4 per cent. 

1868. 

I. What is the fundamental principle ifl our system of Arithmetic? 
Write the number three millions Jour hundred and filly-two thousand one 
hundred sixty-seven in an algebraical form, using a to denote ten. 

How would the Romans have written tli- numbers which are expressed 
in our notation 191S, 1251, 1262, 1S62 ? 

». Divide 31 by'124869 and ‘124809 by 31. (dive the reason of the 
rule for placing the decimal point in the quotient. 

3. The Hindu year consists of 365 days 6 hours 1 ?4 minutes, the 
Mahometan of 354 days S hours 48 minutes. After what length ot time 
would the accumulated difference between them amount to the tropical 
year of 365 day a 5 hours 48 rninults 497 st.cond.-i ? 

4. A hag contains a certain number of rupees, half as many again 
two-anna pieces, and 4 tiin* rts many py-'as. and the value of the whole 
is R300 ; find how many rupees, how many two-anna pieces and how many 
pysas are there ? 

5. How many times does ({-’ + j| - /„-) 1 onlain {2 + J - i’.j) ? 

6. What decimal of 1 bushel 1 pint is "jrds of 3 gallons 2 pints ? 

7- Divide accmatcly ‘0324 by '36 and extract the square root of the 
quotient to four figures. 

8. A creditor receives upon a debt of R‘3,270 a dividend of 9 annas 
2 pies in the rupee, and afterwards he receives a further dividend upon the 
deficiency of 3 annas 4 pies in the lupee ; how much does he receive on 
the whole £ 

9. Extract the cube root of -./y to three places of decimals. 

10. Find the true present value of two sums cf R100 payable at the 
end of one year and two years respectively, money making 74 per cent, 
per annum. 

II. If mangoes be bought at the rale of seven for an anna, how must 
they be sold to gain 33 per cent. ? 

12. Four French feet arc equal to 1 "3 metres, and 15 French flet are 
equal to 16 English feet ; how many metres are 27 English feet equiva¬ 
lent to ? 


. 1863 . 

1. Explain the principle of the Decimal System of Numeration. Write 
down in words the number 4010010. What number expressed in the 
Decimal System, is identical with the number 4321, in which the base of 
the system of numeration is 12 ? 

2. Divide ft6148. 5a, 4 p. by 136. 



BOMBAY ENTRANCE PAPERS 


391 


3. A barters some sugar, with B for flour which is worth 2 s. 3./. per 
stone, but *ises a lalse bions-weight of 13* lb.; what value should IS set 

upon his flour, that the exchange may be lair ? 

4. An annual tax of R2.255 is laid upon a district containing four 
villages— A, li, L\ I ),—and the rale to be paid by each of the villages 
A , IK and C, is to the rale to be paid by D, as 3 to 2; what are the 
annual payments due *'' iii the villages? 

5. Explain the following terms— un improper fraction , a compound 
fruition, a mi.\cd number. Add together £ of ./ ol a year, jj ot 5 °f a day 
and £ of g of 19J1 hours. 

0 Divide ‘00333X22 by ‘1357. Reduce 1 Sr. 9 \d. to the decimal of 
one punn<l. 

7. The ai. a of '.!i: rmi/e surface of a pond is 9 nci :s 2 rood"? 15 poles ; 
find to 3 places ol decimals, the number ol >ards in the side ol a square 
piece ol ground of equal area. 

8. A man sells ahorse for K240 and lose;- 26 3 - per cent, on what the 
horse cost him : what was the original cost ? 

0. Explain the difference between interest and discount ; and find the 
discount on /307. (»«. 8/. due 9 months hence, at 4 per cent., per annum. 

10. If the cairingc of 150 feet of wood, that weighs 3 clones per foot, 
cost Id30 lor 40 miles, how much will the carriage of 54 teet ol wood, that 
Weighs 8 Monts per loot, cost for 25 miles ? 


1864. 


I, r.xpu 'S in figure., the following distances in 
plants from the sun :— 


miles of some of the 


Thirty-seven millions (for Mercury). 

Sixty-nine millions (for Venus). 

Tour hundred ninety-four millions (for Jupiter). 


Write down in words the numbers signified by the following figures:— 

900300804, 6066060800S. 


2. Find the greatest common measure of the numbers 12129 and 
30081. Investigate whether the numbers 3714 and 1S15 have a common 
measure or not. 

3. Express in the scale of 8, the number seven hundred and eighty- 
four millions tnree thousand and forty-two. 

9 

4. To the sum, diflerence, and product of ; and -ft find a fourth 

proportional. • 

5. Find the sum, difference, product and ratio of the decimal numbers 
407 5‘32, and 180‘4215. Demonstrate the rule for pointing the quotient 
in the division of decimal fractions.' 


‘6. The proportions used in making English gunpowder arc saltpetre 
75 parts, sulphur 10 parts, and charcoal 15 parts. How many pounds 
weight of each material are there in 10 cwt. o f gunpower ? 

7, Extract the square root of HS‘ 29735 ^* 
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8. A, B and C form a Joint stock of R75000, of which R36000 arc 
rontr'buted by A, R30000 by It, and the remainder by C. * At the end 
of the year, the profit is found to be R16791. Required the shares of this 
which each is to receive, R800 a month being allowed as salary to C as 
acting partner. 

9. Calculate the interest on 4 lakhs of rupees* from the 23rd Novem¬ 
ber 1864 to the 25th May 1865 at 8 per cent, per annum. 

10.. If *12 iron bars, each 4 feet long, 3 inches broad and 2 inches 
thick, weigh 576 lb., how much will 11 weigh, each 6 feet long, 4 inches 
broad and 3 inches thick ? 


1865. 

1. Faint and write in words, both according to the English and Indian 
numerations, the two numbers :— 

1234567654321. 

* 5020040003060. 

2. Subtract R-45867. 12 a. 6 p. from R86325. 8tf. 3 p. I low are the 
numbers placed in subtraction ? 

3. If a room is 28 feet long, 20 feet wide, 13 feet high, 1 and the 
windows and doors take up half the walls, find the cost of papering at 
2 2 a. a square yard. 

4. How many square feet are there in 578 pieces of Grey Domestics 
39 inches wide and 72 yards long ? and what is the price at R20. 14H. 
per piece ? 

5. Multiply .]■ + £ + {+ l + / by 1* x 14 x 1J x 1J x 1J. 

6. Reduce j.\„ ^ lt ^ to decimals. 

7. If I sell R500, 4 per cents, at 93, and buy 5$ per cents, a: 109, 
what is the change in my income ? 

8. Divide a lakh of rupees between A, It and C, in lift proportion 
of 2, 3, 4, and the same amount between D, E and F in the proportion 
of 2 and 

9. If I sell 40 shares of R250 each in the Oriental Bank at 121 per 

cent, premium, how many shares of Ri,ooo each in the Madras Bank at 
72 per cent, premium can I buy ? and how much will be left ? • 

10. A person travelled 120 miles by railway at 15 miles an hour, 120 
by road at 8 miles an hour and 60 by bullock-cait at 2 miles an hour* how 
long did he take ? 

• 11. Find the square root of 173388*96 and the cube root of 1860*867. 

• 1860 . 

1, Represent in figures 

Ninety-nine millions, ninety-nine thousand and ninety-nine. And by 
the old English method of numeration, eight billions, two hundred and 
seven thousand and five. 
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Point and write in words 319680209078 and 20090060002. The first 
according to' the Indian method and the second according to the English 
method of Numeration. 

2. Add together J of S and 5 + and explain v.’hy fractions 

must he reduced to a common denominator for the purpose of Addition* 
and Subtraction. 

[a) What fraction must be divided by 5 to give a quotient ? 

3. A person who has g of a mine sells y of his share for R 1,500 ; what 
i-> the value of his share and of the whole mine ? 

4. Explain why in reducing a fraction to a terminating decimal, the 
number of decimal places depends on the form of the denominator of the 
fraction and not on that of the numerator. 

5. Reduce I cwt. 3 qr. 5 lb. to the decimal of 5 of a ton. 

6 . Perform the operations indicated below :■— 

U) 4703-2-876843. (ii) 5776x2-003. 

• A. 

(iii) 62-54-125-125. tivl 6-254- -000125. 

(v) ^(2119-6816). 

7. Define the terms -Slocks, shares, consols. Slate some of the 
circumstances which affect their value in the market. 


How much stock can be purchased by the transfer of R2000000 from 
the 4 per cents, at 90, to the 5^ per cents, at 110 ; and what change would 
be effected in the income derived from the two investments ? 

8. Find, by Practice, the price of 549 yards at i8j. 9 \*L a yd. 

9. I bought cloth at 15*1. a yard and lost 5 per cent, in selling : what 
was it sold for ? 

10. If.a |>erson owe ft 100 payable in 2 months, and R750 payable in 
7 months, what is the just time for the payment of the two debts ? 

# 1807 . 


1. Give a demonstrative example, illustrative of the following axiom :— 

If the divisor be increased a certain number of times, the quotient is 
diminished in the same degree ; but if the divisor be diminished the 
quotient is* increased. 

2. Define prime and composite numbers. Resolve 54180 into prime 
factors. « 


26?» — li s - * 

3. Reduce «j-i ---~ to its simplest form. 1 

4 Reduce f to a circulating decimal ; and find the fraction equivalent 
to 17016. 


5. Find the product by contracted multiplication of 72-49 and 10*87632 
*o three places of decimals. 

6. If f of a maund ofisugar cost Rio, what will $ of a seer cost at the 
same rate ? Give answer in annas as well as in rupees. 
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• 7. Explain direct and invent proportions. 

3 . 250 men are employed to work on a Railway embankment, a mile 

and a hali long, which they are expected to finish in four weeks. Rut at 
the end of one week it is found that they have only finished 520 yards. 
How many more men must be engaged to finish it in the required time ? 

4 

9. What time must elapse between the time of placing R25 0 in the 
■Government Savings’ Rank and taking out the amount just as it goes over 
R3'X>, supposing interest at 5 per cent per annum, compound interest ? 

10. In a school of 250 children, 4 (.per cent, are learning Geography, 

36 per cent, are learning Grammar, 12 per cent, cannot read, and 4 per • 
cent, have advanced a-> far as Algebra. What are the actual numbers 
of each ? 


II. 


Exliacl the Mjuare root of 60S5, "00025 and 


7J?S 

5 2 '4 


12. What is the cost of a marble slab, 6 ft. 3 in. long, 2 fl. S in. broad, 

and 4 in. thick at R7. Str. per cubic loot ? 

» • 

What is the weight of the slab, one cubic foot weighing 170 lb. ? 


1868. 


1. Hjw many yards of matting 2 fed 3 inoI*e v " wide will be re<p Ik- 
for a square room whose side is >8 feel 9 inches ? 

2. What will hi th: cost of a Rill of Exchange on London for 
^£1364. 14.1. 6<<. at jr. 104,/. p-.r rupee l 


- ^ . 

3. Reduce 1 '' ‘ :i x (4 x £1 to its simplest form. 

3 ‘ 9 

4. What is the difference between '67 and ‘07 ? 


5. If an ounce of gold be worth ^4*18953, what is the. value of 
'°3753 lb. ? 

6. If A owns ‘24 of a ship, and B the rest, and the dfrerence in the 
value of their shares is ^2876, what is the value of the whole ship ? 

7. What sun 1 must be invested in 54 per cent. Promissory Notes to 
produce a monthly income of R350 ? 

8. .At what rate per cent, would Ri7,2O0 amount to Ri8,65o in 
5 years ? 

9. There are two schools, one containing 650 boys and the other 
340 boys ; 5 per cent, of the former are generally absent and 7'5 of the 

fatter ; what is the average attendance in each ? 

10. If 8 per cent, be gained by selling 218 yards of cloth for ^92. 13$., 
at what price per yard must it be sold so as to gain 17 per cent. ? 

11. If 400 men could do a piece of work in 3*4 days, how many »ne» 
would do 1 of the same work in 15 days ? 

,12. What is the value of a Win of timber whose length is 30 feet, 
breadth 3$ leet, and thickness 2\ feet, at 3?. 9<& per cubic loot ? 

lj. Find the cube root of *4, - 
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1889 . 


1. Find the C>. C. M. of 2231 and 4656 ; and the L. C. M. of 

4, 9, 16, 28, 42. * 

2. Add together u, j ir 'V. 

3. Find the value of: — 


r 2i 33 t 

/J4. Convert into vulgar fractions the decimals * 015(525 and *01190476 

and reduce the results to their lowest terms, fw,' 

5. Reduce R6. 7'jri. to the decimal of Rio. - 5 , 

* 6. Divide the sum of RjuSi. 12^.*. among 4 p-_TiO.ii in the proportion 
of 3 . 5 . *>, <>■ 

7. If jC\ 4 2 amount to ,^530, S.r. in 5 years, what is the rate per cent, 
of simple interest i ^ 

8. Find the amount of j£i.000 in 0 3 ears, at 5 per cent, compound 
interest. 


9. If 27 men take 15 days to mow 225 acres of grass, how long will 
3j men take to mow 105 acres ? - 

w i 'fo. a person has R100.000 stock in (h<vcinmvnl 4 pi r ei nts. ; he sells 
out alt his stock at 92^1 he then re-invests the purchase money in Bank of 
Bombay Shares of 11500 each, at R625, which pay 6 pir cent, per annum ; 
find the alteration in his income. 

11. Find the square root of 3129361 and 431027. / 

12. Show that the cube root of ‘637 is ‘j. 


1870 . 

1. Write flown in figures the following :— 

Six hundred and fifty-four thousand throe hundred and twenty-three 
billions, four thousand and twenty-one millions, fifty thousand three hun¬ 
dred and one. 

Express in words the number 1327S75430029 according to the English 
and Hindu systems of numeration. 

2. J'ind the value of 3J + 4H Vs.both by vulgar fractions and 

decimals, and show that the two results coincide. 

3. Divide the difference of 7& and 98 by their sum, and multiply Lh<* 
quotient by 8 of 7 j. 

4. If an ounce of gold be worth ^4*6099 J what is the value of a bar 
of gold weighing 1 ‘683 lb. ? 

5. If a family of 9 persons spend R4,8oo in 8 months, how* much will 
serve a family (living upo'n the same scale) of 24 persons for z6 months ? 

6. Three equal glasses are filled with a mixture of spirit and water ; 
the proportion of spirit to water in each glass is as follows s in the first 
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glass as 2 : 3, in thq second glass as 3 : 4, and in the third as 4 : 5. The 
contents of the three glasses are emptied into a single vessel ; what is the 
proportion of spirit and water in it ? 

7. V^iat are the weights of a sovereign and a shilling, the pound Troy 
of standard gold being coined into ^4^. 14J. 6f/., and the pound of silver 
into 66 shillings ? 

8. Find the interest on £2 15. I2J. for 3 years 8 months and 10 days at 
4^ per cent per annum. 

9. A ship worth R9,ooo being entirely lost, of which one-fourth be 
longed to si, one-sixth to./?, and the remainder to C ; what loss will each * 

sustain, supposing 8:5,400 of the ship were insured ? 

10. Extract the square roots to six places of decimals of '099 and 
of 3*3. 

11. How much slock in the 3 per cents, must I sell to pay off a debt 
of £550, the price of the slock being 94 }, and commission of * on j£ioo 
of stock being also taken into consideration ? 

1871 . 


1. The distance of the sun from the earth is ninety-one millions 
seven hundred and seventy-six thousand miles, and light travels from the 
former to the latter in seven minutes and filly eight seconds ; find the velo¬ 
city of light per second. 

2. Find the G. C. M. of 441441 ami 844372 and the L. C. M. of 7, 
II, 21, 63, 91, 99, 117, 143. 

3. Define a fraction, and prove that the value of a fraction is not 
r'tered if we multiply both its numerator and denominator by the same 
whole number. 


Bring {(^-2 + 3) + “ hx W cwt - 

4f tons. 


to the fraction of 


4. Slate and prove the rules for reducing terminating and circulating 
decimals into their equivalent vulgar fractions. 

Ex. *03125 and ‘729. 

Fin 1 the value of *03125 of R2 + 729 of R.Vi l j+ 72$ of R4*. 

5. If 10 horses and 98 sheep can be kept 9 days for ^37. vjs. 6 d. 
what sum will keep 45 horses and 216 sheep for 40 days supposing**, horses 
to eat as much as 76 sheep ? 

« 6 . If the par of exchange he two English shillings for the Indian rupee, 

but if an Indian bill of exchange for ft540. 12a. be negotiated in London 
for iqr. ; how much per cent, below par is the rate of exchange 2 

7., Distinguish between interest and discount. The interest on a 
certain sum of money for three years is RS25, and the discount for the same 
time is R645, simple interest being reckoned in b6th cases. Find the rate 
per cent, per annum and the sum. . 

8 . -A person desires to paper his room with postage stamps ; the room 
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is 14 feet 9 inches long, 9 feet 3 inches broad and 10, feet 6 inches high ; 
it contains two windows, each 54 feet by 4 feel and 3 doors each 6 feel by 
3 feet ; a postage stamp is inch long and £ inch broad. .Find the num¬ 
ber of postage stamps required to cover the room. 

9. A person invests 1,250 gold mohurs in the Government five per 
cent, rupee stock at 105. The stock is converted subsequently to 4J per 
cents, at 95. Find the difference in his income, each gold mohur being 
considered equivalent to R17. 

10. A certain number of persons agree to subscribe as many pics each 
t as there artj subscribers ; the whole subsciiption being {<5,797. o a. ij>. 

How many subscribers were there. 


1873 . 

1. Simplify :— 

«1 n _ 1 

. liifiO Tor 

T 1 I v M 1 fl " ' 

1 T Hu* X lCo*«3 

2. Find the value of ’375 of a guinea + ‘54 of 8 j. yf. + '0.27 of £2. 15 s. 

and reduce the result to the traction of a guinea and a half. 

* 

3. A man owns of a ship and sells '3571428 of his share ; what 
fraction of the ship does he still own ? 

4. If the income-tax be 6 pies in the rupee for the first half of the 
year and 3 per ctnt. in the second, what is the gross incoipe of a gentleman 
whose net annual receipts amount to R 1,454. I a. ? 

5. Five men do ”6006 of a piece of work in 2*12 hours, how long will 
6 boys take to finish it, it being known that 3 men and 7 boys have done 
the whole piece of work in 3 hours ? 

6. If the difference between the simple and compound interst of a 
sum of money for 2 years at 5 P er cent, be .£5. i8r, 9frf., find the sum. 

7. When the three per cents, were at 90, I found that by selling out 
and investing in the 4 per cents, at 95 I could improve my income by R243. 
What was the amount of my stock in the three per cents. ? 

8. A gardener plants an orchard with 5776 trees and arranges them 
so that the number of rows of trees equals the number of trees in each row. 
How many rows were theie ? 

9. How many soconds will a train 1S4 feet in 1 . ngth, travelling at the 
rate of 7,1 miles an hour, take in passing another train 223 ieet long, pro¬ 
ceeding in the same direction at the rale of 16 miles an hour ? 

10. Find the cube root of 1879080904. 

1874 . 


I. Simplify the fraction :— 

| +t*t 4 - " j of ft of -A 

it Divide 8-064 by { *84of '2916 }. 
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3. A man owns fa of a house, anti sells *1351 oi his share ; what frac¬ 
tion of the house (toes he still own ? 

4. In a subscription list one-half of the subscriptions are a guinea-each, * 
one-third a half-guinea each, an I the 5 shilling subscriptions which com¬ 
plete the list amount to j£i2 ; find the whole amount subscribed. 

5- If the work done by a man, a woman and a child be in the ratio 
of 3, 2, i, and there be in a factory 24 men, *20 women and 16 chldren, 
whose weekly wag-xs amount to K204 ; what will be the yearly wages of 
27 men, 40 women, and 15 children ? • 

0 . Th.: debts of a bankrupt amount to ^2134. ror. 6 //., and his assets • 

consist oi property worth ^916. 155. 4/., and an und^counted bill of ^513 
due 4 month-, hence, Mtnpl.; interest King reckoned at 4 per cent. How 
much in the pound can he pay his creditors ?. 

7. A merchant buys 4,000 maunds oi rice, one-fifth of which he sells 
at a gain of live per cent., one-fourth at a gain of ten per cent., one hall 
at a gain of twelve per rent., and the ri-maind< r at a gain of sixteen per 
cent. If he had sulvl the whole at a g.rin oi eleven per cent., he would 
have made R72S more. What was the cost of the rice per maund ? 

8. The shares in a banking concern are Riooo each, R426. io;|m 
are only paid up, and the shares are quoted in the market at R4O0. Tin 
dividend is R7^ per share quarterly. A gentleman holds 100 original 
shares. Find what interest he makes p-r cent. ; and what ho would makl* 
and how much p- r cent , if he sold out and invested in 4 q^r cent. C.ovein- 
ment slock at par. 

9. A and B are the termini of a Railway 144 miles long. A hi-.I 
train starts from B ;J 9 h. o ni. : another fasL train, travi lling at the saint 
rate, starts Irom A at 10 h. o m. A slow train starts from A’ at 10 h, 20 m. ; 
the fast train irom A meets tlu: other fast tiain at 11 h. 30 m., and the 
slow train at 12 h. 32 m. ; find the rales at which the trains travelled. 

10. Arrange in order of magnitude :— 

\/( 5 0 b V ( 344 )i V(2402). 

1875 . 

1. Write out in words the following expressions :— 

(a) 8271096. (b) 9032804. 

- (c) 3 I 9o8o2594i7. {d) 8004640. ,, 

2. What is the rule for the addition of concrete numbers ? Add to- 
agether 17 miles, 3 furlontrs, 19 poles, 28 yards, 3 feet, 10 inches ; 4 miles, 

3 furlongs, 8 poles, 7 yards, 2 feet and 9 inches, 

■a ** 

3. . Explain what is m.-ant by the following words and give cxmples :— 

Measure, Multiple, Greatest Common Meamrs , and Least Commote 

Multiple. ‘ 

4. How 1 many acres are contained in three countries, of which the 

first coittfapses 723100 square miles, the second 12342, and the third 
89704 stpj&e mjles ? . , '■ 
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5. Divide J of |f of 3 of 42 by the Mim of 2£ and 4 

6. What are continued fractions, and when do you make use of them ? 

Find three fractions approximating to $•) 

7. Find the product of 17*302 and *579 to three places decimal*, by 
the rule of contracted Multiplication. 

S. What sum-will discharge a debt of R7,200 due a year and a half 
hence at 4 per cent, per annum ? 

9. Find the square root of 743*20 and the cube root of 32768. 

• 10. Difide a guinea between A , B, C, D, so that B's ^hare is \ more 

than -e/'s, C’ s ^ more than />*’ s and D' s J more than C*'s. 

11. How much stuck can be purchased by the transfer of R20000 
stock from the 3 per cents, at 90 to 3’ per cents, at 9O: and what chang. 
will be effected in income by it : 

12 . Required the number of square feet there arc in a piece nfsla'e 

2.\ feel ^ in. in lengih, and j$ feet i in. in width. 

1877 . 


1. Define the arithmetical terms:— notation, numeration, unit, int.yer, 
fraction, abvnut, conoetc:. Can you (x) multiply cwncrYte number* to- 
gelhi’t ? (21 divide a concrete number by a ci nciete number ? (jne exam¬ 
ples to illustrate the naiuie of such operation.--. 

2. Two men A and /> start together, and when A has gone a milt: 


11 •+. rv^H 

H ha* gone 3 j;„ of of _; of- of 71? of--- of a 

5 ’’ i-J of + 

mile : which is in advance of the other ? 

3. Express-* the difference between *378 of ijv. ioV. and *378 .if ib.r. 
Cut. as a fraction of 

•- , 3'? , '? , ’147 x 4*4 - , , 

42b of * „ of . . of- - - of ,£1. 17s (vt. 

*08 *735 ir*i . 

4. A lb. of tea and 3 lb. of sugar co*t R3, but if sugar rose 50 per 
cent, and tea 10 per cent, they would cost R3. 8/1. ; find the prices per lb. 
of tea and sugar. 


5. The circumferences of the wheels of a carriage are 6/4 feel and 

S,J s feet ; what is the least distance in which both wheels will simultane¬ 
ously complete an integral number of revolutions ? ITow often will the # 
lowest points of the two wheels at starting touch the gmuml together in 
10 miles ? * 

6. A, Jl and C rent a field for R2,S7S. A puls in 12 horses for 5 
months and 45 sheep for 3 months ; & puts in 15 oxen for 6 months and 
54 sheep for two months ; C puts in 6 horses and 48 oxea for 3.' months. 
Now, 4 norses and 3 sheep together eat as much as 5 oxen and 1 horse, 
.and 2 oxen eat as murh as 7 .sheep ; how much of the rent should A, B, t\ 
pay respectively ? 
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7. What sum of money will amount to 699/. 13*.* 2*4 d. in 2 years 
■reckoning compound interest for the first year at 4 per cent, and for the 
second 3$ per cent, per annum ? 

8. A person finds that if he invest a certain sum in railway shares 
paying ^6 per share when the j£too share is at £ 132 , he will obtain j£io. 
i6j. a year more for his money than if he invest in 3 per cent, consols at 
^3. What sum has he to invest ? 

9. Find the value of */(*00139876) - “/(*000030664297). 

1 o. A man near the sea-shore, sees the flash of a gun fired from a 

vessel steaming directly towards him, and hears the report91 15". lie* 

then walks towards the ship at the rate of 3 miles an hour, and sees a 
-second flash 5 minutes after the first, and immediately stops ; the report 
^follows in 19" *5. Find the rate of the ship, the velocity of sound being 
1,200 feet per second. 


1878 . 


1. Seven men find a lump 9! gold weighing 13 lb. 28 01. Troy. 
What will be each man’s share, supposing gold to be worth ^3. 17*. rojrf. 
per ounce ? 

2. Simplify :— d* 


3 - 




J - Jr . ? ? 
2-i ' 3i 




Find the value of:— 

*3§7 of ;£8. 16 s. yi. +6£ of of 7 s. 8-J/f. + T 7 T of id. 


4. What is the length of the edge of a cubical cistern which contains 
as much as a rectangular one whose edges are 154 ft. II in., 70 ft. 7 in’, 
and 53 ft. I in. ? 


5. In 1S61 three towns had populations of 17650, 19606, 18760, 
respectively. In 1871 the population of the first had decreased 18 per 
-cent., that of the second had increased 21 per cent., while the population 
of the third had increased by 4690 ; find the change per cent, in the popu¬ 
lation of the third town. 


6. A bankrupt has goods worth R0750 ; and had they realised their 
full value, his creditors would have received 13a. in the rupee ; but fths 
were sold at 17*5 per cent., and the. remainder at 23*75 per cent., below 
their value. What sum did the goods fetch, and what dividend was paid ? 

7. What sum will amount to /r,59i. 13^.2*16 d. in 3 years at com- 

* pound interest; the interest for the first, second and third years being 3, r 

* -and 1 per cent, respectively ? 

8. Ffhd the true discount on ^2,750 due two years hence-at 4$ per 
cent. 

9. If 4 men earn as much in a day .as 7 women, and one woman as 

mdeh a*a boys, and if 6 men, 10 women and 14 boys working together 
for 8 djq^eorh £22, what will be the earnings of I men «nd 6 women 
working together for lo days ? , 
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10. A person having a certain sum of money to invest, finds that 
an investment in a railway slock bearing five per cent, interest at 117^ 
will yield him £29 mors annually than an investment in the 3 per cents, 
at 92^. How much money has he to invest ? 


1870-BO. 

« 

1. Add the following numbers :—Eighty-four thousand three hundred 
and one ; nine hundred and thirty-three thousand ; forty-seven millions 
six thousand three hundred ; and • subtract from the result two millions 
eighty-one thousand and eighty. 

2. Explain the terms measure , common measure and greatest comnion 
measure , and prove that every common measure of dividend and divisor 
is a measure of the remainder. 

3. Find the value of *45 of £1. 3s. <)/. -5- *257 of^u. 55. 6i+'3i25 
oils. 

f. _ 5 1 

4. Find the value of ~ - and al»o of £ + £ - 

r +■ s 9 a 

5. If by selling wine at R6 per gallon I lose 25 per cent., at what 
price must I sell it to gain 25 per cent. ? 

6. A person borrows £130 on the 5th of March, and pays back £132 
10s. 6 d. on the iSth October ; find the rate oL interest charged. 


1880 - 81 . 


I. Simplify the following expressions :— 
1 


2 + 1 


5 + 




x 2?r~ i and add together the results. 
5 ‘ 34»3 *75 


2. Three boys agree to start together and run, until ali come to¬ 
gether again, round a circular court 15 yards in circumference. One runs 
at the rate of six, the second seven, and the third eight, miles an hour. In 
how many seconds will the race end ? 

3. If three soldiers or 10 coolies can dig 155 cubic feet of earth in 
5 days, how many coolies must be employed to assist 7 soldiers in remov¬ 
ing 600 cubic feet of earth so as to get it done in 4 days ? 

4. In what time will £2,250 amount to £2,565 at 7 per cent, per 
annum? 


5. A merchant sells a lakh of rupees out of the four per cents, at 15 
■discount, and invests the proceeds while exchange is at 2s. ui. in the three 
per cent, consols ajt 96. What income does he derive therefrom ? 

,1 

v 1681.-82. , 

I. If the income-tax be 7 d. in the pound in the first half of the year, 
and 34rf. in the second, what is the net income of a gentle man whose gross 
annual receipts are £\ 5^. tor. 6<A ? 

Ct A. 26 
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2. A passenger Irain going 41 miles an hour, and 431 feet long, over¬ 
takes a goods train on a parallel line of rails. The goods train is going 
28 miles an hour, and is 713 feet long. How long docs the passenger train, 
take in passing the other ? 

3. Find the cost of painting the outside ol a cubical box whose edge 
is 3'5 feet, at 13 shillings per square yard. 

4. A person invests JfyS.ooo in the 4 per cents, at 80, and at the end 
of each year invests the dividend, which becomes due, in the same stock ; 
supposing the funds to remain at 80 for 3,years, find hia dividend at the 
end of the third year. 

5. Define Discount. If the discount on R.2,261 .5.4 due at the end 

of a year and a half be R128, what h the raic of interest ? 


6 . 


Find the square root 


<.00175 

of 


and the cubic root of 423564751. 


1882 - 83 . 

1. Find the value o<",£‘596875, and reduce II poles 4 yards 4^ inch-.- 
to the decimal of one mile. 

2. A railway passenger counts the telegraph posts on the line ns he 
passes th'rn. II they are 5S yards apart and the train is going 48 miles 
per hour, how many will lie pass per minute ? 

3. Three men can do as much work as five boys ; the wages <4' litre** 
boys are fqral to those ol two men. A work on which 40 boys and 15 
men arc employed lakes 8 weeks and costs £350; li ovv long would it take 
if 20 boys and 20 men were employed, and how much would it ei>~t ? 

4. What »um will amount to £5431. 15J. nJf 7 . in 6 tears at 4J pet 
cent, simple interest ? 

5. The sides of two squares contain 77 yasds 1 foot 9 inches jed 7 
yards 2 leet 4 inches respectively ; find ' the side of a square whose area is 

'equal to the sum of the areas of the two squares. 

1883 - 84 . 

l. (<*; Express in figures: — Sixteen billions, seventy-five millions, 
forty thousand and two. 

(a) Simplify the expression— 



p (t) Find the value tff:—375 of 5,'. 6 d. + 5-05 of £3. i.r. 8d. + 5-07 
of 7s. 6 r/+ 3-135 of £2. is. 

4 > 

2. At the examination of a school A, of the children were presented i:t 
the 6th standard, I in the 5th standard, \ in the 4th, in the 3rd, $ in the 
2nd, and the remainder 107 in the 1st standard ; how many were presented 
altogether, and how many in each of the other standards ? 

3. In a bicycle race of two miles over a circular course of 1 furlong.. 
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the winner in his last round overtook the second at a point in his fifteenth 
round. Their paces were as 159 to 149. At what distance was this point 
from the winning post ? 

4. Find the expense.- of an excursion, which includes 57S2 miles of 

railway at jV. per mile, 517 miles of carriage at per mile, 57 days 

of hotel keep at 14*. 3 d. per day, allowing 5 guineas for extras. 

5. Divide 1 '04 by '000078125 and prove your result by vulgar frac¬ 
tions. Find the square root ol 8658'3025 and the cube root of 753-571.. 

1884 - 86 . 

1. Reduce to a vulgar 1 ruction '428571. Divi 1 c* 30r6 by 416. Find 
the value of *475 of /1 + *42 of 1 . 2 . 17 s. Q</. 

2. A merchant buys 12'io influuds of corn, one-fifth of'which he sell.- 
at a gain of 5 per cent , one-third at a gain of 8 p TCi-ni., am! ill ■ remain¬ 
der at a gain of 12 per c mi!. If h: hail -old the whole at a gain of 10 per 
cent., lx - would have ohi.uned £12. 131, m »re. What was tit* co.il price 
pi 1 manm I ? 

J. A room, JO it. ft in. high. 22 ft. long an 1 It ft. broa 1 , is painted 
up loom, tlurd ot the h-sgltt and the remaining two-thirds pap-red. The 
painting i* charged at 7b/. p » Mpiare *, .ini, th* paper cost- 5 s. 2 i pa 
squat c yard, and th'* work of pipering i- charged at 2 </. per -q.iarc 
yard. How much will the whole cost amount to i 

4. A person selis out £ 5850 four p _>r Cl nt -lock at 104 andinvest- 
the proceeds in anotii r st'i.-k at 143. Il the divid n.l on this be 5■’ per 
cent., what will be the change in hi- income ? 

5. What must b • th- rate of intimsf in ordei that the uiVoent on 
£387. js. 7i r. payable at th ■ end ol 3 years may be ^|.i. lor. I \ i. .' 

1885 - 80 . 


1. 


Reduce. 


2A - r ' 

- ; of 2 guinea.--t- 

+ r> 

-2 “ 1, 


1 j 


of £1 to the decimal of 5 half-guinea- an 
than l\ and less than .J. 


0-r'i r 

of 4 crowns- 

i 1 it 

d prove that 

u-i-7 


r.3 of 12 

ie 



is gt\ atcr 


2. A man contracts to perform a piec-' ol - work in 30 days and imme¬ 
diately employs 15 men on it ; at the end of 24 days the work is only halt 
done.. How many boys should be given to assist them that the contract 
may be lulfdled, each boy woiking two-fifths as much as each man? 

3. A person buys 80 t ins of coal, and alter selling than again at nr. 
6 d. per sack finds that he has gained £4 : had he sold them lor i.r. 4-1'. 
per sack he would have lost £6. Find the weight of each sack and the 
cost price per ton. 

4. A field ol 7 acres is sown with wheat, hurley and maize, the area.- 

of the crops being respectively as i\ : : 4^. It the values ot an acre 

of each he also respectively ill the same ra'ios, and an acre of wheal be 
worth £ 7, what is the wotlh of nil the crops in the field ? 
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5, If the three per cents, are at 92 J and the four per cents, at 123$, 

‘ jn which should one invest ? And how much is one investing when the 
difference in income is a shilling ? 

1880-87. 

1. Explain carefully the meaning of prime number^ factor, divisor, 
measure, multiple. 

Resolve 5005 into its prime factors. 

Add together as decimals 8*138, 14*65651, *20568963. 

2. The circumference of the forewheel of a carriage is 6| feet and that 
of the hind wheel is 12ft feel. How many feet must the carriage pass over 
before the wheels shall have made a complete number of revolutions ? 

3. A vessel is filled with a liquid, 3 parts of which arc water and 
5 parts syrup. How much of the mixture must be drawn off and replaced 

with water so that the mixture may be half water and half syrup ? 

■ 

4. (i) The surface of a cube is 308*16 square feet. Find the length 
of its edge. 

■ • 

(ii) Extract the cube root of 45*698 to four places of decimals. 

5. If the price of gold be ^3. ior. 10 \d, an ounce and a cubic inch of 
gold weigh 10 ounces, what is tne price of the gold that would be required 
to gild a dome whose surface is 5000 square feet, the thickness of the gold 
gilding being‘0002 of an inch ? 

6. A person invests in 4 per cent. Government paper so as to receive 
4 per cent, clear when the income-tax is 5 pies in the rupee. What per¬ 
centage will be received if the tax be increased to 7 pies the rupee. 


1887-88. 


1. Simplify 


•i 42857 x»*076923 2 5 x u *25 


*610989 


6*2 


2. If 9 lb. of rice cost as much as 4 lb. of sugar, and 14 lb. of sugar 
are worth as much as 1$ lb. of tea, and 2 lb. of tea are worth 5 lb. of 
coffee, find the cost of 1 1 lb. of coffee if 2$ lb. of rice cost 6£r/. 

3. If R165. 14a. and i-j 2 3 * 5 * 7 zp. be the discount of a debt of R2820, simple 
interest being at the rate of 3I per cent., how many months before due 
was the debt paid ? 

' 4. The price of gold is ^3. 17*. lo$d. per oz. ; a composition of gold 
and silver weighing 18 lb. is worth ^637. 7j., but if the proportions of 
gold and s'lver were interchanged, it would be worth only ^259. is. 
Find the proportion of gold and silver in the composition, and the price 
of silver per oz. 

5. By selling 4 dozen mangoes for 13 rupees, it was found that ^ths 

of the outlay was gained ; what ought the retail price per mango to have 

been in order to have gained 60 per cent. ? 
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I. Simplify :— 


1889 - 80 . 

5& of -3 of 2 '57142& -T -HI+-5), 

“ft of {'5 +1 of - —- 

I -142857 of 


2. A rectangular cistern, whose length is equal to its breadth, is 5$ 
feet deep and contains 5 tons of water. If a cubic f( ot of water weighs 
IOOO ounces, find the dimensions of the cistern. 

3. A , By and C can walk at the rate of 3, 4, 5 miics an hour ; they 
start from Poona at i, 2, 3 o'clock respectively ; when B catches A, B 

sends him back with a message to C j when will C gel the message ? 

4. If I borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest payable 
half-yearly (receiving compound interest for the second half-year), and 
gain thereby at the end of the year R660 ; what was the sum of money 
which I borrowed ? 


5. A person buys tea at 6 annas per sger And also some at 4 annas per 
seer. In what proportions must he mix thon^so that by selling the mixture 
at 5J- annas per seer he may gain ^o-per. cent.'on each seer sold ? 

" . . \ > J 

I. .Simplify :— 




\S 


(i) 


l 7 :. Of lV.l + S Of B 

5 tVo‘ 


3*642857! - (*009923 {■ *0102 - *000123 ).—-- i 

nit .. ..... .. . 

"J 34'5744 “ V9'663597 

2. Two passengers have together 5 cwt. of luggage and are charged 
for the excess above the weights allowed 5-r. 2 J. and 9r. iO/f. respectively ; 
but if the luggage had all belonged to one of them he would have been 
charged 19*. 2 d. How much luggage is each passenger allowed to carry 
free of charge, and how much luggage had each passenger ? 

3. Two clocks A and B, whose-rales are uniform, at noon yesterday 
indicated 11 hrs. 55 min. a. m. and oh. 2 m. P. M. respectively. A indi¬ 
cated the correct time at 9 r. M. yesterday and /? at 6 A. m. this morning. 
When did A and B last agree and what time did they then indicate ? 

4. * A person borrows two ecjual sums of money at the same time at 

5 per cent, and 3! per cent, simple interest respectively, and finds that if 
he repays the former sum with interest on a certain date a year before the 
latter, he will have to pay in' each case the same amount, viz, R736. 
Find the amounts borrowed. • 


1892-08. 


X- What decimal of a rupee is *964 P> e ? Find the value of ’97625 


rupee. 

■ Simplify j—*■ 


-fi-lott J of f+Jof s 

A+Aof3l-U»rH-W 9J-U~* 
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2. Ilow long will two examiners, working 8 hours a clay, take to look 
over ihi* answers to this paper, if lour examiners, working 5 hours a day, 
can do it in S days ? 

3. On a river, B is intermediate to and equidistant from . I and C : 
a boat can go from A to B, and back, in 5 hours 15 minutes, andifrom 
A to C in 7 hours j how long would it take to go from C to A ? 

4. What income will a retired officer obtain in England, from one 

lakh of rupees, Indian Government 4^ per cent, bonds, when Jor drawing 
and remitting it, his agents in India charge him 3 per cent., and exchange 
is at is. 2\d. for ‘.he rupee ? > 

5. Three equal glasses are filled with a mixture of spirits and water, 
the proportion of spirits to water in each gla-s.? being as follows : In the 
first glass as 2 : 3, in the second 3 : 4, and in the third 4 : 5. The contents 
of the three glasses are poured into a single vessel ; what is the proportion 
of spirits to water in it ? 


1893 - 64 . 


(.W in the Mojmsii). 

1. Divide each of the numbers 2,572,125 and 4.061,250 by 125; and 
express as a decimal the first quotient divided by the second. 

2. Find, by Practice, the value of 5 yd. 22^ in. at £2. u. 2/f. 
a yard. 

3. If the carriage of 2 cwt. j qr. and 18 lb. of goods, for 56 miles, 
be £1. is., what weight can be carried at the same rate, 200 miles for 
£4. 3 s. 4 d. 

4. A man invests £3,000 in the 5 per cents. If after deducting an 
income-tax of S-4 in ihe pound, the man's clear income is £174. what 
is the price of the 5 per cents. ? 

5. A cistern is filled by two taps A and B in 4 hours and 6 hours 
respectively, and is emptied by a waste pipe C in 3 hours. When the 
cistern is half full, A and B are closed, and C is opened ; after one hour, 
B is turned on ; and after half an hour more, A is turned on. In what 
time after C is first opened, does the cistern bocome full ? 

6. A person buys two kinds of tea, at 5.?. a lb. and ts. a lb. respective¬ 

ly ; and after mixing them he sells the mixture at 6s. 6d. a lb., thereby 
gaining 17 per cent. In what proportion (iocs he mix them ? o 

1893-94. 


{Set in Bombay), 

I. Red6te to their simplest forms ;— 

3 7-7 


2. Find, by Practice, the value of 9 cwt. 3 qr. 24 lb. at £3. 51. Sd. 
per cwt. 
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3. If 40 men, 60 women or So children can do a work in 6 months' in 
what time will 10 men, 10 women, ana 10 children do one-third ot the 
work ? 

4. A person invested £1,000 in the 3 per cent-., at go-JJ ; hut the 
price rising to 91$, he sold out, and invested the proceeds in th" 3^ per 
cents, at 97J ; find the increase in his income. 

5. A cistern can he filled by two pipes. A and //, in 12 minutes and 

14 minutes, n sportively, and can he emptied by a third, c\ in S minutes. 
If all the taps he turned on at tht* same moment, what part of the cistern 
will remain unlilh-d at the end of 7 minutes ? 

6. Two clocks point to 2 o’clock at the same instant on the afternoon 
oi 251I1 April ; one loses 7 seconds, and the other gains S seconds, in 24 
hours; when will one he half an hour helore the other, and what time 
will each clock ih“n 'hew i 

1804 05. 

1. When the mmilx-r representing the year is a multiple of four, it is 
a leap year, consisting ol 306 days, e.vcept when this number i» a multiple 
of too, in which case it is an ordinary year, consisting of 365 days, but 
when the number is a multiple of 400, it is again a leap year ; <m this 
supposition, calculate the number of days from the first January 1495 to 
31st December iS9l, both days inclusive. 

2. A school of hoys and girls consists of 45 5 children : the number 
1'.‘presenting the hoys is ‘ji of the numbir of the girls. How many bays 
were there ? 

3. Two-thirds of a certain number of poor persons received 1.. 61/. 
each, and the rest 2<. 6*. each ; the whole sum spent being £2. 151., how 
many poor persons were there * 

4. If 3 men and 5 women do a piece of work in 8 days, which 2 men 
and 7 children can do in 12 days, find how long 13 m.n, 14 children and 

15 women will take to do it. 

5. A sells a house to ft for R.4860, thereby losing 19 per cent. ; B 
sells it to 6'at a price which would have given A 17 per cent, profit. Kind 
ft's gain. 

6. The compound interest on one rupee is one quarter of a rupee at 
the end of three years; find the rate percent, per annum, correct to two 
places of decimals ; and calculate exactly the compound interest at the 
end ot 9 years. 

IV. TIILC I’UNJAH UNIVERSITY. ENTRANCE PAPERS. 

1875 . # 

1. Write in figures one million, ten thousand and one. Subtract 
397 from 1,163 and explain the process. 

2. Shew that when any number is divided by nine the remainder is 
the sam; as when the sum of the digits is divided by nine. 
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3- State the rules for the multi plication and division of vulgar frac¬ 
tions. What is a complex fraction ? and simplify. 

(0 {.’r + iof 7 i} and 

4. What is the value of '3375 of an acre ? 

Reduce £1. 10 s. 4*/. to the decimal of two guineas. 

5^ find the iquaie root of 9,98,001 and that of 3*14159 to three places 

of decimals. 

6 . If five pumps each having a length of stroke of 3 feet, working 
15 hours a day for 5 days, empty the water out of a mine; how many 
pumps with a length of stroke of 2-J feet, working 10 hours a day for 
13 days, will be required to empty the same mine ; the strokes of the 
former pumps being performed four times as fast as those of the other ? 

1876 . 

1. IIow many revolutions will a carl wheel of three feet siv inches 
diameter make in going f. distance of 6 miles, the ratio of the diameter of 
a circle to its circumference being given as 1 : 3'14159. 

2. A piece of land measuring 48 ghumas 3 kanals and 17 marlas of 
which 39 ghumas 4 kanals and 17 mailas are cultivated and the rest 
uncultivated is sold at ihe rate of R75/-a ghuma for cultivated and R35/-a 
ghunia for uncultivated land. What is the price of the whole ? 

3. The revenue of a village containing 15,756 acres of cultivated land 
is assessed at 13 annas an acre. What will the local rate of 6i pei cent, 
on the land revenue payable by the village amount to ? 

4. A bania purchases 1,52(1 maunds of grain at 3G seers for a rupee. 
He sells one half at 26 seer* the rupee ; at what rate must he sell the 
remainder so as to clear 50 per cent, on the transaction ? 

5. Find the interest on 24,485 rupees for 1 year and 131 days at 12 
■ per cent, per annum. 

6. A man hires a workman on this condition that for every day he 
worked he should get one rupee but that for every day he was absent he 
should be fined 12 annas. When 356 days were past the workman was 
to receive R118. How many days had he worked ? 

1877 . 

1. If a pound of pure silver be worth 62 shillings, the shilling con¬ 
tacting 222 parts of pure silver in 240, what will be the value in shillings 
of a rupee weighing 180 grains, the rupee containing 979 parts of pure 

silver in 1,000 ? 

* 

2. (a) How much is '0125 of a day ? 

(£) Find the value of 3? + 4 lr+ I ii + 3 tMr* 

Express the result both as vulgar- and decimal fraction, 

3. Divide *10724 by *003125 and extract the square root of the result 
to 3 places. 



THE PUNJAB ENTRANCE PAPERS 


40* 

4 (a) What sum at simple interest will amount to R6,ooo in 6 years- 
at 4 per cent, per annum ? 

(/ 5 ) How much Government paper of the six, per. cent, can be 
bought for R500 when the funds are at 94 and what dividend will be got. 
on it yearly ? 


1878 . 

1. If 135 rupees 4 annas be divided equally amongst 24 persons what 
will each receive ? 

2. Define a vulgar fraction. By how much does the difference of I a V, 
and -/V fall short of their sum ? Express the defect as a decimal of 7. 

3. (a) Subtract '03 from '63 and divide the result by ’102. 

(&) Shew that ^-- I - --’14159 nearly. 

4. A room who a c height is n feet and length twice its breadth, lakes 
143 yards of paper 2 feet wide for its four walls ; how much carpet will it 
require ? 

5. At what rate (simple interest) will 1,300 rupees amount to 1,381 
rupees 4 annas in 15 months ? 

6. Find the square root of "1103 places of decimal. \Vhat number 
has - oi for its square root ? 


1879 . 


I. (a) Show by an example that if the numerator and denominator 
of a fraction be divided by the same number, the value of the fraction is- 
not altered. ( 0 ) Reduce to their lowest terms ftJVY and and express 
their difference in decimal form. 


2. Simplify *— 


*J-I* A+'i 

1+11 ■ i+r 

3. One cubic inch of water weighs 25317 grains, while one cubic 
inch of air ’31 grain ; ifind the number of cubic inches of water (to three 
places of decimals) that would be equivalent to one cubic, foot of air. 

4. (a) What portion of R34. Str. is -* tf of $ of R50 - of Rioi ? 

[6) Find (accurately to 4 places of decimals) the square root of ’ooi. 

5. A rectangular field measures 6 acres and 960 yaids ; its length is 
3 times its breadth ; find the distance between the diagonal angles. 


1881 . . , 

1. Distinguish between a vulgar fraction and a decimal fraction and 
show how to reduce one to the other. 

2. Divide 4he continued product of *021, *0021 and 210 by that of 
•14 and *007 ; and extract the square root of 5*005 to four places of deci¬ 
mals. 
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Express 


S of i -5 
27 -1-3 of -3 


of a rupee to the decimal of a guinea ( - R10.J). 


4. A person withdrew R5,000 from a hank, which paid him interest 
at 5a per cent, and invested the money in the 6 per rent. Municipal Deben¬ 
ture at 103i. Find the change in his income. 


1883 . 

1. (<*) Divide the difference of ‘4607 and *00809 by the difference 
of j and Slav 

{/d Prove that - ia greater than ? and less than i. 

\ 1 4 1-5 

2 . Divide i l'j-f-5 f 3 + 4(3+*i) H by - 125 . 

3. (a) Shew that the value of a decimal is not altered by adding 
ciphers to the right hand side. 

(A) Find the value of 7"57 x ‘36 - 2*345 in vulgar fraction, 

4. A railway train having travelled at -? of its proper speed reaches 
its journey’s end 2] hours behind time ; in what time should the journey 
have been done ? 

5. Five hundred boys are distributed in three houses ; the smallest 
house contains of the whole number and the largest contains }" of the 
smallest : what is the number in each ? 

6 . A person realises R185500 by selling his 3$ per cent, stock at 92?. 
lie inveals unc-fifih oi the realised money in the 4 per cents, at 96 and 
the remainder in 3 per cents, at 90. What is the difference in his income 
by this transaction ? 


1884. 


1. Multiply and divide R625 by R25, if you think the operations 
possible, (live your reasons. 

2. State and explain the rules for multiplying and dividing one decimal 
number by another; exemplify by multiplying ‘0256 by l 05 and '105 
succesively, and dividing the results by *00105. 


3. Simplify 


^,75 

3 Vs 

1 - *25 

2 *5 


_, • * - 1000*20001 

4. Extract the square coot of *-- . 

5. Find by practice the value of 45 nub 22 sr. and 10 ch. of grain 
at Ri. 6 a. per maund. 

6. The assets of la bankrupt consist, of RQ560. 4a., a banksharc of 
ft 1200 quoted at 1071, and an nndiscountcd bill of R3225, due 4 months. 
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hence at 4 per cent, per annum simple interest; his liabilities amount to 
R25014. How much in the’ rupee can he pay his creditors ? 


7- 


Compare the ratios 


n/5 

\ f S 


and 


27* 


1885 . 


1. Simplify 


ft 


_ 1 • 2 



+ 


S hi 



of 


times '027 can be taken from 3*33 


I n _ -u 

II ‘I .1 !> * 


and 


find how many 


Convert J „ 
20 \ 8 


into a decimal : 


why is the result a terminating 


and nol a recurring decimal ? Subtract '03 from ‘63 and divide the result 
by 007. 

3. Kind, by I’raelire, the value of 12 maunds jfseers 4 chataks of 
ghee at R72. 8n. per mauud. 

4. A legacy of £1901. 5 *- is to be distributed amongst a number of 
licrsons, in such a way that each shall receive as many shillings as there 
are persons ; what will be the portion of each ? 

5. Kind the Least Common Multiple of 352S0 and 592704. What is 
the smallest number of square yards which can be measured either by roods 
or square chains ? 

6. Four per cents, are offered at R98, five per cents, at R1203J! ; 
which is the better investment? IIow much is one investment when the 
difference of income is R30 ? 


I. Simplify 


1888. 

4-4-2 '83 

. . . and exlracL the square root of the result 

I ' 6 - 1 * 2'629 


to three places of decimals. 


2. 


Reduce 


7- 


2-i 


to a decrial fraction correct to four places. 


Is there anything to suggest that the result will be a terminating or a 
-recurring decimal ? 

3. What fraction of ^51,120. i8r. is I7"975 of £71. 2J. ? 

4. A clever housekeeper went out shopping and found that 2 cocoa- 
nuts were selling for the same price as 144 plums; she bought half a dozen 
cocoanuts, exchanged one o( them for 5 melons, and a coupic of melons 
for 5 oranges ; she’lhen gave 3 oranges for 42 limes, and finally secured a 
couple of plums for 5 limes. Has she gained or lost in buying the plums ? 

5. Distinguish between Interest and Discount. 

Find the Interest and Discount of ft t ,450. 8a. for 3 years at 4 ft per 
•cent, per annum, simple interest. 
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1887 . 

1. (a) Write in figures—three billions, five millions four hundred and 

nine thousand and sixty-two. 

(£) Write out measures of length and surface, both English and 
Indian. 

(c) Express an acre as the decimal of a bigah, a cubit being equi¬ 
valent to 18 inches. , 

2. Owing iV of an estate I sold VV of 2 of niy share for > what 

is the value of of g of the estate at the same rale ? 

3. A merchant having 100 rnaunds of grain sold 50 maunds at R9 per 
maund, and thereby gained 74 per cent. At what rate should he sell the 
remainder 50 that he may gain 10 per cent, on the whole ? 

4. A merchant in trade successively admits three partners at the end 
of 3 months, 5 months, and 6 months respectively from the opening of the 
business. The capitals embarkid by them were R400, R450, R4S0 and 
R495 respectively. After 6 months more, the profit was found to be 
Rl,ooo. Divide this rateably between the partners. 

5. What sum of money invested in the 4 per cents, at par would rea¬ 
lise the same income as R 10,000 invested in the 44 per cents, at 102 ? 

6. Extract the square root of— 

■0025+1-6 -426 + 2 ’62 5 

- — , - pi —*-. 

3’6 -2*5 127-10-2 


1888 . 


i. Simplify 


1 ~ , 1 1 
2-4 


62 -2 


V 42-32 J 


1 - xV 2-4 - 4-14 64 

2. Express the difference betweer# -37S of 13J. io\d. and -378 of 

i6j. 6</. as a decimal of -426 x x—^ - x ~ of /1. 17 s. 6d. 

.8 73j ii-i * ‘ 

% 

3. Four men working together all day, can finish a piece of work in 
^1 days, but one of them having other engagements can work only half 
time, and another only quarter time. How long will it lake the men to- 
complete the work ? 

4. A merchant sells his goods worth R500 directly for R600 giving 
three months 1 credit. Find nis profit per cent., interest being calculated 
at 12 per cent, per annum. 

J 2- ■4** / "OGO 

5. Find the value of — T correct to 3 places of decimals. 
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1889. 


1. Express 80080080*0975 in words and give the local value of the 
digits. What decimal of R75 is ^24. 2 a. 6p. ? 

What is the least number which when divided by 22, by 88, by 132 and 

by 198 gives in each case remainder 7 ? 

2. Why is the fraction | objectionable ? 


After walking 4$ miles, a man^has accomplished 


!§■ of 2^ 4 l£ 
<24 -ij) of(2i + lg) 


off 1 


r ~ i'i 


of his journey ; how far has he still to walk ? 


, ., . . 57 1 0113 

3. And together -- and -. 

J *■ I 52 74 

Five bells which commence tolling together, toll at intervals of i - 2, 
1 ”5, 175 1’8, 2’i seconds respectively ; after what interval will they again 
loll together ? 

4. Define “present worth.” 

A farmer buys 57 sheep for R120, payable at the end of 12 months, 
and sells them directly at Hi. I2<r. ready money ; what does he lose by 
the transaction, supposing the interest of money to be 5 per cent. ? 

5. Show which is greater J2 or 2 3 4 S J 3. 

Which is the better investment, 3 per cents, at 834 or 34 per cents, at 
3 per cent, discount ? 


1890. 


t l r+4+f 

Simplify («} ——- 

1- ; 

( A \ ’47“ ("5 ^J°3°3) 

i} *0873 - (0083 -tyofi j' 

2. What part of $ of 5 cwt. is -, 4 j» of a ton ? 

Express '378 of i6r. 6 rf. as a decimal of *426 of 41. 17J. 6</. 

3. *A man bequeathed of his property to one son, 30 per cent, of 
she remainder to another, and the surplus to his widow. The difference 
■of his son’s legacies was ^784. How much did the widow receive ? 

4. A ship with 1200 men on board had sufficient provisionsJto last 17 

weeks. The survivors of a wreck having been taken aboard, the provU 
sions were consumed in 15 days. How many men were taken aboard ? 

5. At what price must a person invest in the 4 per cent. Government 
Promissory Note, so that after paying income-tax at the rate of 5 pies in 
the rupee, he may receive 44 per cent, on his investment ? 
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6. A and B Havel together 120 miles by rail. A takes a return ticket 
for which he has to pay one fare and a hair. Coining back they find that A' 
has travelled cheaper than B by 4 a. 2p. for every 100 miles. Find the 
I are per mile. 

1891 . 

, I. Simplify :— 



oJ 2 + 2 s /3 v 3 - >/2 

2. Express 77 0/.. -I- '075 cwt as decimal of 2’25 of '27 of a ton. 

3. A sum of money imested at 5 per cent, pi r annum simple mien.-! 
amounts in 6 years to R1326 ; in what lime will it amount to R1530 ? 

4 What is discount ? Distinguish between true and commtieial 
discount* 

The interest on a c-rtain sum at 5 per cent, per annum foi a certain 
time is ,£50, and the discount at the same rale for the same lime is /.40. 
Find the sum and the lime. 

5. Nine gallons are drawn from a cask lull of win. 1 , it is limn filled 
with water. Nin<* gallons ol ills mixture are drawn, and the cask is again 
lilled with water. The quantity ol win now left in the cask is to that >d 
the water in it as if> : 9. I low much dots the cask hold i 


1802 . 

\ 

[ r 

1. Find by how much the square root of 9 + —— dillers from 

1 + ■ 

7 + '■ 

Which of these comes nearest to 3+ , l „ Jz ? 

2. Find the value ot • 

U(* \< « y 

\ 3'16 ‘0005 1 \7 5 625/ 

3. A stream which flows at a uniform rale of i’io<) mile < an hour, is 20- 
.yards wide, the depth at a certain ferry being 6 feet : how many gallons 
pass the ferry in ft minute ? (Each gallon contains about 2774 cubic inches). 

* 4. A person invests £14970 in the purchase of 3 per cents, at 90 amt 
3l per cents, at 97. His total income being £500, how much of each stock 
did he buy ? 

3. A spirit merchant buys So gallons of whisky at i8j. per gallon, and 
180 gallons more at 15T. per gallon, and mixes them. At whal price must 
he sell the mixture to gain 83 per cent, upon his on .lay ? 
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1893 . 


ft. 

As. 

l\ 

3436 

12 

2 

5242 

10 

3 

248 

6 

9 

43 1 

*3 

5 

53<>2 

I) 

44 

6789 

8 

i 4 

5001 

15 

. 6? 

136854 

7 

** 

298 

0 

44 

8.36993 

1 

9 4 


2. Multiply 319 9657 by -04216. 

j^ *> ^ / 2 ) 

3. Find the value of 'V,“--"7 - correct to 5 places of decimals. 

v \2 ‘ V -/ 

4 - Calculate the income-tax on R 566 . 10 annas S pies at 5 pies ikt 
rupee. 1 


5. A local train which travels at the rate of twenty-tour miles an hoiu, 
leaves Lahore at twenty minutes past eight and reaches Amritsar at (he 
minute-, past ten the same iimming. It stops at Mianmir tor tui minuu> 
and at each of three other station-, lor (he minutes. Find the (Ibaanc 
between Lahore and Amritsir. 


1894 . 


I. Convert i- and j- into circulating decimal.-, and 
between the figures in ilnir periods. 


|<oint out the rdatii.r 


feet. 


The-sides of a rectangle are as 3 : 4 and the aica is 1452 squai- 
Find its length and bnndlh. 

Exchange R70S0 for English money at ir 3;;.],/. p (l run,,-. 


4. What is discount ? How is it commonly calculated ? If a sum e.t 
Rt,ooo becomes due three months hence, what is its present value a.- 
commonly calculated, and what as correctly calculated, interest bein» 
reckonecl at 5 per cent. ? 


5. Find the square root of 101 correct to five place.-, of decimals. 


. 1895 . 

I. Divide ■ -Jr.v 1 b >‘ .I7V'’ anii reduce the quotient to a recurring. 
,03 jn) J 74 ir 

decimal. 


2. The Imperial gallon contains 277*27 cubic inches, and a»cubic foot 
of water as its maximum density weighs 62-42 lb. ; find the weight of a pint 
of water correctly to two places of decimals, 

3. The capital of a, firm consists of £713. 3*. ; £964. 17s. ; /2391. 3/. 
subscribed by three partners ; divide £2.^1 among them in proportion to 
their several canitals. 
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4. Find the square root of 5 correctly to seven places of decimals. 

5. The area of a rectangular field is £ of an acre ; and its length 
■twice its breadth ; determine the lengths of its sides approximately. 


"V. UNIVERSITY OF ALLAHABAD. ENTRANGE PAPERS. 


1889. 


M.* J. 


t. Define a fraction and shew that &=£. 

By how much does the difference of iA and A fall short of their sum ? 
Express the defect as a decimal. 

2. (*) Simpjtfy (3-4-f*) of (I*-I*)’ 

(i) Subtract '03 from oj and divide the result by *102. 

3. Find the square root of *ooi to four places of decimals. What 
'number has 'I for its square root ? 


4. What sum of money will amount to Ri,38i , 4 . o in 15 months at 
5 per cent. per«annum simple interest ? 

5. IIow long will it take to walk along the four sides of a square field 
which contains 16 acres 401 square yards, at 3 miles an hour ? 

\S fi. ^4 and B complete a piece of work in 8 days ; B and C do the 
same in 12 days ; and A, B and C finish it in 6 days. In how many days 
will A and C complete the work ? 

■' 7. A who travels 3$ miles an hour starts 2} hours before B who goes 
■the same road at 4$ miles an hour ; whdre will B overtake A ? 


1890. 


1. Multiply *347695 by 2*0026, and divide the product by '01905. 

2. Simplify 2 £+ 3 i“ 5 i+ 2 i -1 ^s* 

3. Find, by Practice or otherwise, the value of 2345 md. 27 seers 
ko ch. of wheat at R3. 10. 8 per md. 

4. Extract the square root of 1 -{ 00135)* t0 5 places of decimals. 

5. The weight of a cu. in. of water is 253*17 grains, that of a cu. in. 
of air is ‘31 grains ; find to 3 places of decimals how many cu. in. of water 
are equal in weight to one cu. ft. of air. 

6. On measuring a distance of 32 yd. with a rod of a certain length 
it was found that the rod was contained 41 times with \ an inch over. 
How many inches will there be over in measuring 44 yd. with the same rod? 

1891. 

1. ; Define “Notation,” “Numeration” j and prove that “threq times 
fbnr”«“|qur times three.” 

* P '/E; i,'/. ' * 

V 'A i, Si's s * • J 
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2. Radi ce to a single fraction :— 


2I2* + tiS +A of .0,344. 

7*954 442 s t 


3. The wine in a pipe when full i\ worth £ig. 9 s. 9 d. IIow much 

'has leaked away if what is left is worth £g, 16 s. ? 

4. In discounting a bill, what do you mean by “The Banker’s profit" ? 
If the simple interest oil £923. i8r. ijrf. amounts to £17. 9 s. 3^. exactly 
an 138 dajs, what is the rate of interest per cent, per annum ? 

, 5. Extract the square roots of 99,980,001 ; and or 60 AV* 


1892 . 


1. How is a fraction affected by adding the same number to the 
numerator and the denominator ? 


Prove that 


—is greater than f and Jess than 
4 + 5 


+ 

ir- 


2. (a) Divide J[3 + J i 3 + 4 ( 3 + * 4 ) M by 

{&) Reduce ] i LJ and to their lowest terms and express their 
difference as a decimal. , * 

■*' 3. Fourty men finish a piece of work in 40 days, if 5 men leave the 
work after every tenth day, in what time will the whole work be com¬ 
pleted ? 


4. Find the difference between the Simple Interest and Discount of 
^330 in 4 years at 2^ per cent, per annum. 


I 


5 - 


Extract the square root of 


IOOO'2001 
IOOO ’ 


1893. 


1. Two recurring decimals are added together ; prove that the number 
•of digits in the period of the result, cannot exceed the product of the 
numbers of the digits in the original periods. 

2. Find the value of *54 of *3072 of 1 mile 5 fur. 30 poles. 


3. Multiply Ri. anna I. by 

4. fond by Practice the cost of io cwt. 3qr. 23 lb. 8 on. at £1. 59. &£ 


per cwt. ‘ ..... 

5. A sum of money was divided amongst 5 people ; 4 of them re¬ 
ceived respectively ’if, VV* , ’h r of the whole, while the tth received 
j£io$. 3 s. Gd. What was thfe Sum divided ? 


6, An oz, of standard gold, one-twelfth of, which is alloy, is worth 

£$. 17 s. 10J*/. j how many sovereigns would he ooitted from 30 lb. $ oz, of 
0ire gold ?. ' r 

7. Find the square root of 6246 037024 and of 7• 


C A. 27 
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1894. 


I. (a) A multiplication sum having been worked is partially rubbed 
out ; the figures that remain are the entire multiplicand 999 anu the last 
three digits 193 in the product. Restore the complete work. 


Simplify 


1. 1 + -0025 x 105 45 x 35 

i 9 \» i-0025--05 S’ 


% 


2. (a) What decimal of ft 100 must be added to //nV of ft5 . 10.8 that 

the sum may be 10 annas ? , 

(1 b) Extract the square root of 25*6. , 

3. Two trains start at the same time from Mirzapur and Delhi and 
proceed towards each other at the rates of 16 and 21 miles per hour res¬ 
pectively, When they meet It is found that one train has travelled 60 
miles more than the other. Find the distance between the two stations. 


4. Two years and six months ago, I borrowed a sum which with 
simple interest at 6 per cent, per annum now amounts Ln R638 .4.0. Find 
the sum. 


1896. 

1. (a) Explain what is meant by the following terms :— 

Prime factors ; common measure ; common multiple', lowest common 
multiple. 

{b) A courtyard 432 feet Ion? and 404 feet wide, is to be paved with ’ 
square stones all of one size. What is the largest si/e which can be used ? 


2. (a) Simplify of &+ f + J x J - J. 

4 25 

(b) Find the square root of 3*1415926 to four places of decimals. 

3. The difference between the Interest for 4 months, and the Discount, 
on a certain sum clue in 4 months at 4 per cent., is one rupee. What is 
the sum ? 


4. A merchant sells silk of two qualities which cost him ft£. 511. 4 p. 
and R4. 4<r. 4 p. per yard, respectively. The selling price of the latter 
is two-thirds that of the former, but the quantity sold is double and the 
marchant gains 25 per cent, on the whole. Calculate the selling price 
per yard of each. 

5. A policeman goes after a thief who has s 100 yard's start ; if the 
policeman run a mile in six minutes, and the thief a mile in ten minutes, 
how far will the thief have gone before he is overtaken ? 

1 

1896. 

1. Simflify 


* 


ft 


W 

w 


5 ~ 5 i*+a(2+i*r 
*125 x (**75 of ‘285 714) 
*00025 ” 4 
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2. (a) Express l of 75. 6 J. +1 *25 of 5/. - *545 of 9 s. id. as a decimal 
fraction of ^10. 

(£>) Extract the square root oF 40000*400001. 

3. What is an nliquot part of a quantity ? 

Kind, by Practice, the time of building a wall 27 yards long, 1 yard 
thick and 6 ft. high, of which one cubic jard is built in 3 hours 18 minutes 
and 45 seconds. 

4. How far shall I ride with a>friend who leaves Allahabad at 9 a. m. 
and will drive to Karchana which is 10 miles 1mm Allahabad in one hour, 
that I may, by walking back at the rate of 4 miles an hour, reach home at 
1 1-30 a. m ? 

5. A owes D ft 1435 due at the end of 4 months, R630 due at the end 
of 8 months, ftSoo due at the end of a year, i? wants his money forth¬ 
with. What ought A to pay him reckoning interest at 7.5 per cml. ? 

1897 . 

1. What is the largest number which divides both 2397 an«49i 
without remainder ? What is the smallest number which # is division hy 
both of these numbers ? 

2. State and prove the rule for pointing in mull iplicaiion of decimal*. 
Why is the removal of the decimal point one place to the light ^equivalent 
to multiplication by 10 ? Illustrate jour answer by comparingj.the num¬ 
bers 23*015 and 230*15. 

Find the square root of *08027, 

3. A person lent anolher a sum of money for 72 days at 3 per cent, 
per annum. At the end of that lime he received ^293-125.-0^. What 
was the sum lent ? 

4. The compound interest on a sum of money for 3 years at 5 per 
cent, is £%Zl-Os.-yJ. ; what is the simple interest ? 

5. If a rupee is worth one shilling and three pence half-penny, and a 
shilling is worth 1*25 francs, what is the value in francs of 1,365 rupees ? 



ANSWERS TO EXAMPLES. 




Examples. 1. 

1 . Ten; sixteen ; forty-eight; ninety-nine ; seventy-six ; 
forty-three ; fifty ; thirty-one ; sixty*two. 

2 . One hundred ; one hundredand eleven ; nine hundred and 
two ; six hundred and twenty ; three hundred ; one hundred and 
three ; two hundred and thirty-four * one hundred and thirty. 

3 - Nine thousand, two hundred and sixteen ; five thousand, 
fair hundred and nine; five thousand and four ; one thousand and 
eleven ; one thousand, two hundred and ten ; nine thousand ; nine 
thousand, nine hundred and ninety-nine. 

4 . Twelve thousand, three hundred and forty-five; twenty 
thousand, one hundred and three ; forty thousand and forty ; fifty 
thousand and one ; ninety thousand, six hundred; eighty-nine 
thousand, three hundred and forty-six. 

5 . Five hundred thousand ; seven hundred and eight thousand, 
nine hundred : one hundred and two thousand and thirty ; three 
hundred and nine thousand, eight hundred and nine ; three hun¬ 
dred and seventy-nine thousand, five hundred and eighty-six. 

6. Seven million, two hundred and thirty-four thousand, six 
hundred and fifty-one ; seven million, ninety thousand, seven 
hundred and nine; nine million ; seven million, eight hundred 
thousand and forty; three million, five hundred and sixty-seven 
thousand, eight hundred and ninety-one. 

7 . Thirty-two million, five hundred and sixty-seven thousand, 
eight hundred and ninety-two : thirty-four million, eighty-three 
thousand and ninety-two ; ninety-million, nine thousand ; fifty-five 
million, five hundred thousand and fifty-five. 

8 . Seven hundred and eighty-nine million, three hundred and 

forty five thousand, six hundred and twenty-one; three hundred 
and ninety million, eighty-five thousand ; two hundred and twenty- 
two million. , 

A Seven thousand and nine million, fifty-six thousand, seven 
hundred; three thousand two hundred and fifty-nine million, two 
hundred and eighty-seven thousand, eight hundred and ninety-one ; 
. eight, thousand and seventy million, eighty-eight thousand, two 
hundred. 

10. Thirty-two thousand and five hundred million, ninety-four 
thousand and one; threehundred and eight thousand five hundred 
and six,'million, eight thousand,, two hundred and thirty; one 
.billion* thiree hundred and fifty-seven, thousand nine hundred and 

V. • 



ANSWERS TO EXAMPLES 


421 


eighty-six million, four hundred and twenty-eight thousand, one 
hundred and twenty-three. 

11. 70, 2 ; 300, 50, 9 ; 4000, 200, 3; 70000, 800, 9; 1000000000, 
300000000, 400000, 50000, 700, 80, 9 : 3000000000000, 
70000000000,9000000000, 4000000, 70000, 8000, 20, 3- 

12. Counting from left, the zeros respectively indicate the 
absense of—thousands, tens ; tens of millions, hundreds of thou- 

, sands, tens of thousands, hundreds, units ; tens of thousands of 
millions, thousands of millions, tens of millions, thousands, tens, 

13 . (10,000) ten thousand ; (9,999) nine thousand, nine hundred 

and ninety-nine. 


Examples. £. 

l- 13; 17 ; 19 ; 12; 11. 2. 33 534 540; 27. 

8. 77 : 90 ; 84 J 63. 4 . 342 ; 486; 5<>4 ; 900. 

6. 203 ; 430 J 555 ; 400. e. 892 ; 704 ; 640 ; 512. 

7 . 7*835 ; 9,018 ; 6,009 ; 4»ooo ; 6,085. 

8 . 5,992; 8,074; 2,003; 4,040; 3,403. 

9 . 1,200 ; 80,008 ; 18,454 ; 36,012 ; 90,000. 

10. 20,070 ; 30,008 ; 54,400 ; 16,004. 

1 L 405,000 ; 800,040 ; 702,074. 

12. 3,000,90419,000,400; 15,000,050; 108,003,004; 4,005,000. 

13 . 5,000,700,028; 315,764,009,003. 

14 . 3,000,000,000,050 : 405,000,010,020,007 ; 1, coo,ooi t oo 1,oco ; 

6,000,000,000,006. 

15 . 512,255,762,713,473- 

18 . 12,000,000,000,012 ; 700,000,000,700,700 ; 3,000,003,003,303. 

17 . 7,305,000,502,006,024 ; 47,000,047,047,047. 

18 . 1,000,000 ; 99,999- 

19 . *The number expressed in figures is 7707 ; therefore (count¬ 
ing from left), the first boy’s mistake consisted in writing three 
ciphers unnecessarily to the right of the first 7, and two ciphers 
instead of one to Che right of the second 7; the second boy’s 
mistake consisted in omitting to write a cipher to the right of the 
second 7. 

Examples, ft. 

1 . Three lacs, forty-five thousand, five hundred and forty-three; 
thirty lacs, twenty thousand and fifty ; seventy-nine lacs, ninety 
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thousand, five hundred and seventjy , seventy lacs, fifty thousand, 
three hundred and four. ' 

2 One crore, twenty‘three lacs, fort\ five thousand six hun¬ 
dred and seventy eight; thutv ciores, hfty-seven lacs, fifty thousand 
and eight) , foui croies, fifty lacs 

3 Twentv-three. ciores, seventy-eight thousand and one , 
seven hundred and eight croies, nine lars, four thousand and 
eighty , three hundie 1 and seventy nine crores, fort) eight lacs, 
fiftv ^ven thousand, six hunlied and twfelve 

4 Eight hundred in l tw entv Seven uores, fortv lacs, fiftv - 
seven thousand and nine , three hundred and fiftv Cl ores, one 
thousand, two hun lied and tlmfc) , thiee hundred and ten cio^e®, 
thuty seven he*, five thousand, and fort) 

5 . One hundred and twenty three ciores, fortv five he*, si\*)- 
seven thousand, eic»ht bundled and nmet) , six bundled crores 
s ven lacs, eigh'v nine thousand, five hun Ired an i one uoies, 
seven lacs, two thousand and nine 

0 i 14,000 , 7b,00,000 , 15,04 OjO , 7,00,007 
7. 1,00,00,500,28,03,00,004,20,00,00,000,1,01,01,001 

S. 300,05,04,000, 101,01,00,101 
9 328,17,45,715 10 705.'7 i 24,738. 

II. One hundred thousand , ten lacs , ten million 

13 . 103,028,481 — 10,30,28,401 which is read—ten croies, thuty 

lacs, twentysrfT^ht thousand, four hundred and one 

13 . 103,07,0*93104 -1,030,700,704 which is read- one thousand 

and thirty juilhon, seven hundred thousand, seven hundied and 
four. 

1 1 Examples. 4 

1. 6. 2. 9 . 3 49 4- 99 *• 75 

$. 264. 7. 609. 3. 664. 9 1990. 10. 60010. 

|t i2764 13. \LIV. 13. LXVI. 14. LXXIX 

1 & LXXXtll, 10. CXLIX** 17. CPXXXVi. 

• 13. CMfXC\ 13. MQGSf& SO. WCLXX, 

*L M^MCXLIX. SI XlRwLXXVIll. S3. 9. 

.-A rnumpitj, ». r 

S s- 30 . 8. 3«. 4, #9. •>(34* 

irlfjr.'- 93 - 77* * 
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11. H323 12. 

16. 141.9. 17. 

Jil 146175- 

J 5 . 45271. 

0. 7474095* 
92439 . 
569^85 
74307. 

4645*33° 

74 * 


1151 

9996 . 


13. 

18. 


(5. 
19. 
33. 
37. 
41 
46. 
48. 
83 


23. 

26. 

30. 

34 

38. 

44 

46. 

50 


59038 
2 262 5 Mr" 
5967934 *. 
8682803. 
3**989.’ 


792 . 14/ 2727 . 

3674 . 19. 5620 , 
23. 234671 . 24. 

930114 , 28. 

43440564 . '32. 

93*979- 36 

9925098 . 40. 


27. 

31. 

36 . 

30. 


15. 2000 . 

20. 4696. 

379462 ^ 

982255 . 

496651 . 

53 *aj^ : 


10346451 . 43 765 * 68567 . 44 3129223218 . 


; 93 *' 

2040 


7 * 93*65 mauncls. 


Examples. 



365. 

42004 rupees. 
*63554 


1 . 

43 

2 . 52 . 3 

222 

» 543- 

5 

432*- 

6 . 

25- 

7. 49 8 . 

8 

9. 9 . 

10 

33 

11 . 

1 S 9 . 

12 . 90 13. 

178 . 

14 459 

16. 

3*5 

16. 

464 * 

17 47017 l*i. 

30532 

18* 27273 . 

20 . 

41976 . 

21 . 

2679 

22 . 689357 

23. 

687590 

24. 

735347- 

25. 

6499247 . 

20 . 5546 

27 

05416 . 

28 . 

707467 . 

29. 

3562. ‘ 

30. 1 . 

31. 

688881 . 

32. 

390794* 


33. 61059 34 

35. 92964 . 30. 

39. 83 >eai ?. 40. 
43. 325 rupees. 

40. 777 tm. 

49. 35242 rupees. 


99998 * 199969 */; 99°5 2 5 ; 900554 » 95650 a 
999710 3iy >598999 38. 9921 . 

In 1642. J/C 923. 42. 117(81 lupees. 

44. 946 orupees. 45. 16516 . 

47. 6390 . 48. 2 oca % 

50, 30000600 . 6 l« 4503600 



. 7 . 


1. 

*458. 

2. 

62784. 

3 . 

* 740 . 

4 . 

288. 

6. 19835. 

* 

V 

970 . 

7 . 

9960. 

8. 

14066. 

9 . 

92788. 18 . 99863*. 

4 * 

r 


Examples. 

8. 


• 

i 


2. 


8. 

** 

4 . 

195. 

8. 282. 

w 

5 » 

7 . 


8. 


9 . 

765. 

10. 987. 

IL 

»*J 5 . 

1 % 79 * 1 . 


11 

19470 . 


li. 3 S 445 . t 


1 ^ 73648 . W. 313824 . 623245 . 18. 769 ^ 27.4 
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10. 68158 ; 102237 ; 136316 ; 170395 » 204471 ; 238553 ; 272632 ; 
306711 20. 3625. 

Examples. 9 

1. 10770. 2 281400. 8 195250. 4 . 421800. 5 35100 

6. 5760300. 7 . 21010000 8. 81036000. 9 1S301C000 

10 . 656550 ; 5836000 ; 51005000 ; 437700000 ; 3647500000. 

Examples. 10 . 

1 . 2025a 2 88592. 3 . 51060. 4 . 1715340 

6. 7920848 6. 78^5984. 7 . 501264. __ 8. 2877420. 

9 . 41269151. 712823175. 11 546962,350 

12 . 8741795904. jHf*60956040000 14 73866065616. 

10 . 4278S33730 771^453390592 17 22237262250000 

18 . 39934 * 78 * 447 ’ i&- * 95330 ^ 5 ooooa 20 8784920736579 

21 . 2247882292480. 22 . 27706959000. 23 . 62834211900 

24 . 581199247904. Q) 1061^83522500. 26 234916991512. ^ 

27 . 83779349!i8ooa 28 . 47619. 20 45708. 

I 80 . 9365** 31 . 99148 32 73350. 33 . 140624. 

oC 230690. 35 . 505260. 38 . 82764, 37 . 711360. 

88. 2170671. 30 . 316875 lupees. 40 . 1072735a 

41 . 20692 maunds. 427 ^31 ^4. 43 . 3744. 

4 

Examples. II. 

^ 1 . 433 - 8 4720645. 3 . 16905000. 4 . 190570a 

4 n 1153800. 0 , 44274384. 7 . 1314. 8. 8640a 

Si* 1 320a 10. 39973 S* U* 9425* 18 2208. 

Examples. 42 . 

t Spe Multiplication Tables 
, tk . 4 . 4624. 5 . 1000a 

14044 ; jfF 6 r$ 4 <l* 8. 531 44 <* ®. 763876* 

10* I j8p7;6^U^;2*6;343J5*7;729i l<?oo; 13311 
^ 5 * l 9 ? i »744 i 3375 *40964 4913 *, 5 * 33 16859 s 800a 

199900a 19 , 679131439. ,* 

^ ^ 3$ $29,3. * 
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Examples. 13. 


i. 

188. 

2. 

4617. 

3 . 

3542, rem, 1. 

4 . 

2333, rem. ?. 

5 . 

2675. 

6 . 

30042. 

7 . 

20511, rem. 1. 

8. 

8103, rem. 1. 

9 . 

11419, rem. 2. 

10. 

2469. 

11 . 

20040. 

12. 

15555, rem. 2. 

13 . 

15067, rcm. 1. 

14 . 

14557, rem. 3. 

15 . 

13155, rem. 4* 

16 , 

541, rem. z. 

17 . 

6569, rem. 3. 

18 . 

4640. 

18 . 

4809, rcm. 2. 

20, 

4313, rem. 5. 

ai. 

2005, rem. 2. 

22. 

8013, rem. 7. 

28 . 

10000, rem. 1. 

24 . 

8666, rem. 6. 

25 . 

3897, rem. 2. 

al 

2456. 

27 . 

3200. 

28 . 

7070, rem. 7. 

29 . 

2440, rem.Afc 

30 . 

3004, rem. 8. 


31 . 1493 , rcm. 8. 33 . 

34 . 169, rem. 29. 36 . 

37 . 407, rem. 80. 38 . 

40 . 694, rem. 2. 41 . 

43 . 160, rem. 289. 44 . 

40 . 453, rem. 219. 47 . 

49 . 234, rem. 641. 60 . 

62 . 381, rem. 1664. 

64 . 6652, rem. 5423. 

68 .1/ 1250, rem. 539. 

68,/i 5005, rem. 54720. 
80 . 4232jj/jfem. 3760$. 
62 - 470, rem. 114903. - 
64 . 642^323113, rem. 7 S- 
;; 3 $- 

jU). 229 times. 

78 . J75 rupees. 




33 . 1947, retu 4 |^^A 33 . 2oct|5rem. 4. 

36 . 11404, rem.135, rcm. 3c. 

38 . ^21, rem. 89. 39 . 87, rem. 300. 

41 . 48, rem. 101. 42 . 45, rem. 254. 

44 . 581 rem. 356. 46 . 44, rem. 357. 

47 . 706, rem. 354 - 48 . 112, rem. 4543. 

50 . 3263, real. 931. 51 . 1017, rcm. 255ft. 

63 . 2559, rem. 2316. 

55 . 114285, rem. 3351. 

67 . ^1^200, rem. 10321. 
1^^338, rem. 110580. 

81 . 2 40109, rem. 117400. 

81 63261, icm. 6731383. 

65 . 9886426883, rem. 672* 

68. 528 times., . , 89 . 13. 


71. 30115. * 
74. 256 days 


73. m 

76. 23. 


1. 1728c ram. 1. 
A 2558 t refn f 3; 

; ^'^.7.: ■ 

Mi $273*,rem. p 


ttttnptak W. ■ $£: 

: a* 26310. • (‘ i - 

5 . : |343 t remi 54 14057, rera. 1. 

8* laoj^ rem. 7 * i^f.- ■ 34 S®» , 

11." 67253, io 4 $T t .tttpbk & t ■ 


16 . 14. 


i, rem.io* 16 . 58491,r©Mv & 
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18 . 228850, rem. 7. 17 . 455961, rem. 7, 18 . 649772, rem. 10. 

19 . (i) 1728394, rem. 1 ; 1152263 ; 864197, rem. 1 ; 691357, rem. 4 ; 

576131, rem. 3 ; 493S27 ; 432098, rem. 5 ; 3S4087, rem. 6 ; 
345678, rem. 9 ; 314253, rem. 6 ; 288065, rem. 9 ; 

265906, rem. II ; 246913, rem. 7 ; 230452, rem. 9 ; 

216049, rem. 5 ; 203340, rem. 9 ; 192043, rem. 15 ; 

181936, rem. 5 ; 172839, rem/9. 

('ij 40352015 ; 26901343, rem. 1 ; 2017C007, rem. 2 ; 16140806 ; 
13450671, rem. 4 ; 11529147, rem. 1 ; 10088003, rem. 6 ; 
8967114, rem. 4 ; 8070403 ; 7336730 ; 6725355, rem. 10 ; 
6208002, lem. 4^5764573. rem. 8 ; 5380268, rem. 10 ; 
5044001, 747295i rem. 15 ; 4433557 , rem. 4 ; 

4247580, remHpr 4035:01, rem. 10. 

(iii) 493827160, reim 1 ; 329218107 ; 246913580, rem. 1 ; 

197530864, rem. i ; 164609053, rem. 3 ; 141093474, rem. 3 ; 
123456790* rem. 1 3 109739369 ; 98765432, rem. 1 ; 
89786756, rem. 5 ; 82304526, rem. 9 ; 75973409, rem. 4 ; 
70546737, rem. 3 ; 65843621, rem. 6 ; 61728395, rem. 1 ; 
58097313 ; 54869684, rem. 9 ; 51981806, rem. 7 ; 

49382716, rem. 1. 


Examples. 15. 


1. 

210. 

2. 

465. 

3 . 1035. 

4. 2850. 

6. 

5050. 

8. 

1254. 

7 - 3315 . 

8. 15150. 

0. 

245. 

10. 

44818. 

11. 4568. 

18- 37951 - 

13 . 

4628 and 3899. 


14 . 5444 and 45 5 j^ 

1 


i' 

Examples. 16 . / 

< 

1. 

17472. 

2. 

337050 * 

3 . 672840. 

4 .- 133624?'' 

5. 

Hl»6o. 

8. 

94976. 

7 . 2590400. 

8. 601425. 

0. 

I 5 * 33 *$U 

10. 

143472 . 

11. 446048. 

12. 3532008. 

13 . 

295109780. 

14. 

1220242681. 16 . 362C, 

19 . 1645. 

17. 

4060k 

18 . 

2100. 

■ 

19 . <.18225. 

, 20. 2300. 

2L 


82 . 

15625. 

23 .. 25875. 

24 . s xo88. 

05. 

# 

281718. 

28 . 

2059796. 

27 . 420^58. 

28 . 418264a 

90- 

836$** 

00. 

56950. 

8L 5505. 

32 51220. ; 
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38 . 

53175. 34 . 

4560. 35 . 59175* 

36 . 1223, 

37 . 

3025. 88. 

7396. 30 . 9409 - 

40 . 105625. 

41 . 

216225. 42 . 

606841. 43 . 80: 

i8i6. 




Examples. 17 . 



1 . 

39. 2. 23. 


3 . 42. 4 . 

68. 

6. 23. 

6. 

350, rcm. 24. 

7 . 

,540, rem. 40. 

8. 

372, rem. 20. 

0 . 

755, rem, 84. 

10. 

677, rem. 117. 

11. 

2935, rem. *68. 

12. 

12882, rem. 58. 

13 . 

359, lem. 319. 

14 . 

2057, rem. 294. 

15 . 

1422, rem. 138. 

18 . 

389, rem. 4. 

17 . 

34, rcm. 56. 

18 . 

89, rem. 345. 

10. 

827, rem. 46. 

20. 

89, rem. 346. 

21. 

12, rcm. 3456. 

22. 

I29 # rem. 22. 

23 . 

157, rcm. 42. 

24 . 

123, rem. 67. 

25 . 

38, rem. 136S. 

20. 

46, lem. 894. 

27 . 

783, rem. 10743 - 

28 . 

122, rem. 893. 

29 . 

9733 > rem. 176. 

30 . 

2716, rcm. 187. 

31 . 

75 . «!»»• 3 - 

32 . 

937, rem. 4. 

33 . 

255, rcm. 1. 

34 . 

313, rem. 20. 

S 5 . 

3310, rem. 19. 

36 . 

5515, rem. 17. 

3 , 7 . 

670, rem. 14. 

38 . 

1103, rem. 46. 

38 . 

30, rem. 42. 

40 . 

24, rem. 14. 

41 . 

22, rem.* 4 ^ * 

42 . 

20, rem. 21. 

43 . 

16, rem. 34. 

44 . 

21, rem. 2Q. 

45 . 

108, rcm. 66. 







XxampleB. IS. 



1 . 

2195 - 755 S: 

2. j 
• 

3 . 871882.' 4 . 

304166. 5 . 18776, 

6. 

85040. 7 . 1595 ' 

. 1 

8. 8832. 0. 

9208c, 10. 45 * 38 . 

11. 

49, rem. 74. 

12. 

188, rem. 53. 

13 . 

113, rem. 79a 

14 . 

2012, rem. 2S4. 

15 . 

1064, rem. 3045. 

ie, 

. 866, rem. 2-fpfe 







■& 


Examples. 10. 



1 . 

* 2771928. 

2. 

7386918. 

3. 

3747321 - 

4 . 

9487633c. 

5. 

627399162. 

6. 

222013980. 

7. 

153660000. 

8« 

313199*50. 

0. 

6783119796. 


3548 

9001. 

* 477 - 


Misoellaneous Examples. SO. 

2. 2022. 3. 86 i 1 . 4. 621. 5. 788 . 

7 . 516, 8. n. * 0 . 3791* 10 - * 7 * 

12 . 6354 . 13. 33794 14. 4598 oi. 
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iJUS^ 40023 times, rem. 21. 10. 532. 17 . 176. 18 . 34. 

18 . 150:83. 20. 7 times. 21. 1545. 29 . 159943- 

23 . 80. 24 . 362. 25 . 514590. 26 . 99 and 106. 

23 years. 28 . 176913. 20. 189461. 30 . 71265. 

31 . 615. 32 . 134807. 33 . 545 pice. 34 . 812168364. 

86. 313288352. 38 . 475 rupees. 37 . A , 58 ; /?, 34 ; C, 42. 

38 . A , 40 rupees ; B . 39 rupees ; C ; 30 rupees. 30 . 135 rupees. 
40 . 18 per rupee. 41 . 60 seers ; 100 seers. 42 . 1800 rupees. 

43 . 5 years. 44 . 10 years ; 70 years 46 . 60. 40 . 3 r.M. 

... Examples. 21. 

1 . 624a. 2 . 1664a. 3 . 115328a. 4 . cqi6ga. 

5 . 12la. . 0 . 372a. 7 . 604a. 8. 830a. 

0 . 59328/. 10. 142080/. m 653184/. 12 . 38700/ 

13 . 21624 p . 14 . 135324/. IS. 5187/. 7641/. 

17 . 13035/. 18 . 194 pice ; 582/. 10. 501 pice ; 1503/. 

20 . 635 pice; 1905/. 21. 7410. * 22 . 1632. 23 . 631. 

24 . 100. 25 . 3896. 26 . 482. 27 . 1440 os. 

28 . 4800J. 20 . 14180*. 30 . 61 oo.y. 31 . 405*. 

32 . 53?*. 38 . 6:75. 34 . 719*. 36 . 8400//. 

80 . 160800// 37 . 1684800//. 38 . 10932// 30 . 12156 d . 

40 . 18420//. 41 . 870 d . 42 . 2170// 43 . 1883/Z 44 . 960000?. 

46 . 2936if?. 48 . 7352 g . 47 . 3229?. 48 . 6758?. 

40 . 2691?. • 60 . 37 crowns : 370 sixpences ; 555 fourpenccs. 

61 , 42 crowns ; 420 sixpences ; 630 fourpences. 

’"?f ti. $3 crowns ; 630 sixpences ; 945 fourpences. 

63 . 19 half-crowns. 54 . 255 threepences. 56 . 36000?- 
50 . 282*4 half-pence. 57 . too oranges. 68. 2286 far things- 

69 , i?5 books. 00. 55 children. 01. 396 beggars. 

« Examples. 22 . 1 

1 . $52. 1 a , 4/. 2 . R160. 6a. 1/. 3 . R405. 1 a . 5/. 

4 L $20.9/1. 5 . R40.li/z. l1/, 0 . R57. 13a. 11/- 

, 7 . Rt^. iJa- S/i 8. $247, 44, a/t. 0 . $52.14.5/. 

1 ^ 013 .;.'^; ?<t. 3/. , 12. R48. *4.6/. 

'>$55..$* 3/. 14 . $69,134: 15 . R120. 
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16 . 

£t. 1 u. 4d 

17 . £zg. 5f. 3d 

18 . 

£ 37■ 3 1 * 4d 

19 . 

£\. os. 10 d. 

20. £10. 85.6d. 

21. 

£3* 9 * S\d. 

22. 

£ 8. 7s. 6 d. 

28 . /8. 5J. 2 \d. 

24 . 

£4. iif. iod 

25. 

15 s. 9fcd 

28 . /49 5J. 

27 . 

£ 28. 7s. 

28 . 

jf 48 . » 5 J * 

29 . £g. i8j. 

30 . 

£40. I Of. 

31 . 

Hi 5. 

32 . H4. 11 a. 

• 

33 . 

I 5 f. 



Examples. 23. 



1. 

Hi. 1 la. 2 pice. 

2. Hz, 14a. 1 pice. 

3 . 

R3 1 a, 1 pice. 

4 . 

R2. 9a. 2 pice. 

6. R2. ga. 

6. 

** 2 - 15< *'*i4 fc ‘ ..S 

7 . 

H3. oa. Ip. 

8. Hz. 14a. bp. 

9 . 

R52. 12a. 9/. 

10. 

R85. 12a. top. 

11. R82. ga. 

12. 

R318. 2a. - 

•t 

13 . 

Hi 888. 

14 . Hi380. 1 la. 4 p. 

16 . 

Ri973* I4«- 7A 

18 . 

H4657. 1 a. 5A 

t Hi 7776. 6a. 1 op. 

18 , 

R23930. 10a. 1 p. 

L 9 . 

1423805. 12a. 7p. 

, 20 . H22221.3a.fi/. 

21. 

£¥>gr ff. 5 d 

22. 

£470. «9f. 

/$ 3 > 5 f,gd 

24 . 

, ^.10103. or. 8|d 

26 . 

^5746. 19^ 9 |d 

26 . ^466. 12 s. 3id. 

27 . 

/877.1 7 l£$£d 

28 . 

£850. 6i. 4 \d. 

29 . ^1758. I7f. 2f/. 





Examples. 24. 


\ 

1. 

R6. 3a. 1 pice. 

2 . Hi. 12a. 3 pice. 

3 . 

R9. 10a. 3 pice. 

4. 

R 3 . 1 la. g p. 

6 . R 39 . i4«. 9/- 

6. 

Rjf 8a. </. 

7 . 

Hi 5. 3 a. 5 p. 

8 . 13a. 9/. 

9 , 

K*io. 8a. icp. 

10. 

Ac 8. 3a 8 p. 

U. R273, 13a. up. 

12. 

6a. bp. 

13 . 

£S- 9 s - 7d 

14 . £13. iSf. SJd 

16 . 

£20. i8f, 8Jd 

16 . 

£Z - I 2 f. 4id 

17 . £2. 3J. 3fd. 

18 . 

j£ll. 12f. 8|d 

19 . 

£7. 15*. if/. 

20. £2. 7 x. 1 \d. 

21. 

£30. 14J. 9 ftd 

22. 

^809. 6 s. g|d 

23 . £467. 4-r* 

24 . 

^118. i8f. sf 4 



Examples. £3. 




1. Rio. 10 a. 1 pice ; R17. ua. 3 pice ; R24. 13*. * pte. 

2. R48. 14 a. bp. ; R68. 7«. bp. ; R88. oa. bp. 

3. R439. 40. 1/. ; Rs» 9 * 15^ i R638. 14*. 8/. 

4 . ^89. 16s. 3d ; ^209. 1 if. 3k ; £269, 8f. gid 

5 . ^226. izf. 4|d j ^302. 3J. 2d ; ^ 49 ** o». ifd 
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8. £201. igj. 4W. ; £363. I0J. 10^. ; £484. 14J. bd. 

7 . R47. 14a. 2 pice ; R73 ; Rs7- o a. 2 pice. 

8. R2228. iOd. ; R3939. 14«. 3A ; & 3979 * *««• 

9 . R6106. 12/1. ; tt59n. 5«. §p. ; R7035. 

10. £2819. 19V. 7 \J .; £2228. 2 s. 8d. ; £27851. 13.?. 4^. 

11. £4816. 135. z£d. ; £3503. os. 6 d. ; £20434. 6 s. 3 d. 

12 . Ri. 14/r. 18 ^. Ri$6. 14 . £16. 2s. 6d IF. £^7.145.2 iL 

18 . R5468. I2rt. 17 . £266. 175. 6«£ 18 . R1C031. 4n. 

! Example?. ‘ill. 

1. R75. 7a. 2 picc ; R121. 6<t. 2 pice. 

2. R288. 7r« 9/5. ; R366. 7 a, 3 p. 3 . R1618. 3 a, bp. ; R2706. 
4. R6015. 3«. 9A R?490. 7 a. bp. 6 . £2235. 125. 6 d. ; £490. 
8 . £12763. 105 . bd. ; £4285. 135. 9 \d. 

7 . £ 4934 - 105. <-%<?• » £ 543 ?- ioj. g(d. 

8. ' £ 77 »> 185. 10 id. ; £8624. 135. lc|//. 


9. 

R2754. 9 a. 9 p. 


10. 

R1799. 

12a. gp. 



Examples. £7. 



1. 

R’. 2 a. 1 pice. 

3. 

R4. 13a. 3 pice. 

3. 

R". 7 n - 7A 

4. 

Rio. 12 a. 4 p. 

6. 

K12. 13a. ip. 

6. 

R5. 15/1. 3A 

7. 

R15. 5a. 3 p. 

8. 

Rio. 1dr. up. 

0. 

£3 7 f . 

10. 

nx. lid. 

11. 

£55. 125. 9 Id. 

12. 

£53. 185. 7\ t r. 

18. 

£3-75. 10 y. 

14. 

£2. 75. I Id. 

15. 

R6. 15 a. top. 

18. 

R56. 7 a. 5 p. 

17. 

Rl45. I2d. 6/. 

18. 

R143. 15/r. 2p.. 

19. 

R41* 3 a - 5A 

20. 

R138. 2a. %p. 

81. 

£9. 15?. iold. 

82. 

£55. 135. 2Irf. 

23. 

£47. 7 J * tld 

24, 

£420. 25. 3$d. 

86. 

Hi. 2/1. ?A 

26. 

R3- 4«- 3A 

27. 

R5. 12a. 4 p. 

28. 

Ri 2. 10/7. 5/. 

28. 

£125. 155. 9]//. 

30. 

£12. 185. 1 io/£ 

31. 

3 a. 9 /. 32. 

10 

annas. 33. 

2 a. Sp. 

34. 35 bit. 


Examples. $8, 

l. R13. 9/1. 3/. 2. R37. go. 1 op. 8. R2. I2«.?9/. 

4. S i 2. ja, \p. 5 . R40. ica, icp. 8, R61. oa. \p. 

7 . 30. 3 p. 8. R3, 2/t. 2 ^ 8* £ 43 . l6f. 8<y*. 

10 . £ 22 . 151 . 8 //. 11 . £ 5 , 2 *. 2 $//. 18. £ 301 . if* 
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Examples. 29. 


1. 

R5. la. 

■A. 


2. 

R). 

1 5<t. ip. or 

8A 

3 . Bi* 

10a. 6/. 

4. 

R3. 4a. 

5A 


5 . 

R?. 

lOtf. 2 p. 


6. B3. 

15a. 2 p. 

7 . 

Rio. 13 a. lop. 

8 . 

89. 

3a. \op. 


»• £ s - 

iij. 6J/7 

10. 

£{ 1 

lOtf. 


11. 

£*t 

. lor. 3 j/7 


12.' £\- 

1 gr. 9/7 

13 . 

£2. 1 

iU 




14 . 

^2. iSr. 5$/7 

* 

15 . 

R204. ii 

ia, rem. 

8/. 


16 . 

Ki' 43 , 

, 8a. 9/., rem, 38^. 

17. 

R65. 8 c 7. 

3A> 

rem. 15/. 

18 . 

R98. 

12a. ?/., rem. 989/*. 

19. 

£i\. lot- 6^-1 

! rem. 6/7 

20. 

£i-~ 

. l'is. 2/7., rem. 230/7 





Examples. 30. 



1. 

9 - 

2. 

15 ’ 

1 

3 

24. 

4 . 

e t 

. M & • 

6. 

6. 

28, rem. 

. S>2. 

11 a 

!. 6p. 


7 . 21, 

rem. 

113. 7 a. 4/5. 


8. 

40, rem. 

B3. 

1 a. 

9 A 


©• 32 , 

rem. 

Z18. 3r. 3 / 7 . 


10. 

102, rem. £&, 

■ 3 s 

• 4 

» 

11 . 57 . 


12. 

184. 

1J. 

300. 


14. 3426. 

15 . 7 d; 

ivs. 

16 . 

100 


Examples, ill. 


1 . 

n92320 gr. 2. 

170880 gr. 

3 . 

21927 gr. 

4. 

165000 gr. 5 . 

319896 gr. 

6. 

41865 gr. 

7 . 

1 lb. 4 02. 6 dwt. 21 gr. 

8. 

1 lb. 6 oz. 

11 dwt. 19 ] 

9 . 

10 lb. 0 oz. 13 dwt. 4 gr. 

10. 

17 lb. 4 oj 

6 dwt. 16 j 

11. 

2 lb. 3 oz. 0 dwt. 23 gr. 

12. 

3 lb. 0 oz. 

9 dwt. 9 gr 

13 . 

24 lb. 6 oz. 8 dwt. 13 gr. 

i*- 

2 oz. 16 dwt, 22 gr. 

15 . 

2 lb. 6 oz. 14 dwt. 8 gr. 




16 . 

1 lb. 4 oz. 8 dwt. 8 gr. ; 

8 lb. 9 oz. 1 

dwt. 8 gr. 

i 


116 lb. 9 oz. 19 dwt. 16 gr. 



17 . 

&oz 6,dwt. 16 gr. ; 30. 


18 . 

4 lb. 9 oz. 

19 . 

3 dwt. 18 gr. 


20. 

34 * 


Examples. 32. 

|. 4386816 dr. 2. 1218560 dr. 3 . 2C05392 di 

4. 5361664 dr. B. 1240064 dr. 0 . 84156 dr, 

7. i ton. 14 cwt. 3 qr. 14 lb. 3 02. 15 clr. 

8, 4 cwt. I qr. 6 lb. 4 ° z * 12 R*. 6ooo gr. 
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10. 63775 tons 10 cwt. o qr. 22 lb. 6000 gr. 

11. 38 lb» 1 oz. 6 dr. 12. 14 cwt. 3 qr. 26 lb. 8 oz. 

18 * 11 tons 9 cwt. 3 qr. 4 lb. 14 . 3 lb. 4 oz. 6 dr. 

15 . 6 tons 8 cwt. 2 pr, 18 lb. 

18. 2 tons 15 cwt. 6 qr. 3 lb; 15 oz. 14 dr. ; 34 tons 11 cwt. 3 qr. 

l 4 lb. 3 oz. j 129 tons 6 cwt. 2 qr. 19 lb. 10 oz. 2 dr. 1 
17 , 1 cwt. 2 qr. 37 lb. 5 oz. • 500. * 


18. 

2 tons 1 cwt. 3 qr. 11 lb 8 oz. 

19 . 2 cwt. 2 qr. 2 lb. 

80. 

768. 21 . A pound of feathers is heavier by 1240 grains. 

32. 

175 lb. Ttoy. 




Examples. 

33. 

1 . 

8140 kanchas ; 10175 tolas. 

2 . 

6448 kanchas ; 8060 tolas. 

8 . 

4796 kanchas ; 5995 tolas. 

4. 

6176 kanchas ; 7720 tolas. 

5. 

2288 kanchas • 2860 tolas. 

6 . 

7040 kanchas ; 8800 tolas. 

7. 

1 md. 32 seers 14 ch. 

8 . 

1 md, 12 seers 1 ch. 1 kancha. 

9. 

12 md. 18 seers 3 ch. ^ 

10 . 

31 md. 10 seers. 

11 . 

31 md. 13 seers 13 ch. 

12 . 

41 md. 13 seers 7 ch. 

13. 

Si md. 12 seers 1 ch. 1 knachi. 

14 . 4 md. 27 seers 13 ch. 


15 . 7 md. 31 S2t*rs 10 ch. 2 kanchas. 

18 * 1 md. 11 seers o ch 3 kanchas ; 5 md. 38 seers 3 ch. 2 kanchas ; 
305 md. 1 ( seers 8 ch. 3 kanchas. 

17 . 39 seers 1 ch.; 25. 18 . 595 md. 2 seers 3 ch, 

19 . 1 seer 2 kanchas. 20. 640. 21, 18900. 22. 75 

Examples, 34. 

1. 20 tola;. 2. 2;80 tolas. 8. 3816 tolas. 

4 * 6792 tolas. 5 . 45120 tolas. 6. 72600 tolas. 

7 . $ Can. 7 md. x seer. 8. 16 md. z viss 2 seers 6 poll. 

9« 3 can* 12 md. 7 viss 1 seer 5 poll. 1 tola. 

18 , 4. can. 16 md'j.3 viss 2 seers 2 poll. 2 tolas. 

1L 2 viss 2 seers 4 poll. 18 * 1 eftn. 8 md. 7 viss. 

18 : 86 can. 5 md. 14* 4 md. 3 viss 3 seers 6 poll. 

15 - M ean. 14 md. 1 viss ,t seer 6 poll. 

18 . x can, 3 md. 2 viss 2 seers 6 poll j it,can. 19 md. 6 visa 
4 4 awt i; 38 can* 9 md. 4 viss 6 poll. 
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17 . 12 md. 4 viss ; 40. 18 , 15 can. J3 md. 1 viss 24 poll; 

19 . 1 md. 1 viss 1 seer 1 poll. 20. 960. 21. 4375 - 

Exatnples. 35 . 

1. 7372S000 dhans. 2 . 801792 dhans. 3 . 756608 dhans. 

4 . 23224 .20 dhans. 6. 31488 dhans. 6. 1257984 dhans 

7. 1 can. 33 seers 24 tanks! • 8. 1 can. 7 nid. 12 seers 1 lank. 

9 . 18 md. 39 seers 39 tanks 2 mashas. 

10. 135633 can. 13 md. 24 seers 32 tanks. 

11. 2 md 3 seers 22 tanks 2 mashas. 

12. 2 can. 5 md. 37 seers' pi. tanks. 

13 12 can. 3 md. 14 seers 36 tanks. 

14 . 3 can. 3 md. 32 seers 59 tanks. 

15 , 7 can. 8 md. 10 seers 3 tanks. 

10 . 16 md. 36 seers 33 tanks ; 6 can. 1 md. 32 seers 36 tanks ; 

39 can 1 md. 25 seers 15 tanks. 

17 . 3 md. 32 secis 56 tanks ; 400. 18 . j 8 can. 8 md, 9 seers. 

19 . i md 1 seer 1 lank. 20 . 6400. 

Examples. 38 . 

1 . 4500 in. 2 . 3960.7 in. 3 . igccSoin. 4 . 380160111. 

5 . 182556 in. 0 . 209880 in. 7 . 612018 in. 8. 762 in. 

9 . mo in. 10 . 1467111. Li. 184878 m. 12 . 435766 in, 

13 . 28 po. 2 yd. 14 . 36 po. 4 yd. 15 19 po. 2 yd. i ft. 6 in. 

10 . 35 po. 3 yd. 1 ft. 6 in. 17 . 6 po. 1 yd. 10 in. 

18 . 1 mi. 36 po. 5 yd. 1 ft. 19 . 1 mi. 1 fur. 9 po. 4 yd. 6 in. 

20. . 1 mi. 2 fur. 4 po. 2 fr. 5 in. 21. 5 po. 10 in. 

22 . 1 mi. 7 fur. 6 po. 1 ft. 23 . 3 mi. 5 fur. 24 po. 3 yd. 2 ft. 3 in. 

24 , mi. 4 fur. 28 po. 2 ft. 6 in. 2ft, 504 in. 20. 63 jn. 
27 . 126 in. 28 . 100 nails. 29 . 44 nails. 30 . 50 ells. 31 . 8000^ 

Examples. 37 . 

1 . 29808 sq.m. 2 . 4734480 sq. in. 3 . 752716800sq.it>. 

4. 8028979200 sq. in. 6. 473 S &432 sq. in. 6. 80760240 sq. in. 

7 . 7880004 sq, In. 8. 127692 sq- In. 9 . 200196 sq'. in. 

10. 300384 sq. in. 11. 17546220 sq. in. 12. 22632732 sq. in* 

C. A. 28 
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13 . 12 sq. po. 2 yd. 14 . 24 sq. po. 14 yd. 15 . 32 sq. po. 3 yd. 
10. 33 sq. po. 1 yd. 6 ft. 108 in. 

17 . 1 ac. 2 ro. 18 po. 19 yd. 4 ft. 72 in. 

18 . 7 ac. 3 ro. 10 po. 8 yd. 4 ft. 72 in. 

19 . 2 ac. 23 po. 8 yd. 2 ft. 36 in. 

20. 2 ac. 2 po. 25 yd. 3 ft. 72 in. 

21. 5 sq. yd. 5 ft. 34 in. 22. 2 sq. po. 3 ft. 94 in. 

23 . 25 sq. po. 5 yd. 7 ft. 62 in. 24 . 1 ac. 2 ro. 11 po. 28 yd. 51 in. 

25 . 4390848 sd- in. 20. 48400 sq. yd. 

Examples. $8. 

1 . 23280 ga. 2 . 4025 ga. 3 . 42140 ga. 4 . 124000 ga. 

0 . 6399 ga. 0 . lotioo ga. 7 . 1 bi. 6 cot. 15 ch. 

8. 2 cot. 4 ch. 8 ga. 0. 1 bi. 4 cot. 10 ch. 12 ga. 

10 . 1 bi 11 cot. 4 ch. 

Examples. 20. 

1. 139968 cu. in. ; 326392 cn. in. ; 559872 cu. in. ; 746496 cu. in,; 
933120 cu. in. j 1819584 cu. in. 

2. 2 cu. yd. 17 ft. 768 in. ; 21 cu. yd. 4 ft. 966 in. 

Examples. 40. 

1 . 404 gills. 2 . 2816 gills. 3 . 1504 gills. 4 . 1696 gills. 

5 . 9344 8’dls. ®. 18*76 gills. 7 . 159744 gills. 8. 50432 gills. 

9 . 428032 gills. 10 . 31 gall. 1 qt. 

11. ( barrel 28 gall. 3 qt. r gill. 12. 2 barrels 34 gait. x. qt. 

13 . 6 barrets 9 gall. 3 qt. 1 gill. 14 . 1 qr. 3 bus. 2 pk. 1 gall. 3 qt. 

15 . 5 bus. 3 pk. 3qt 1 pt. 16 . 1 last 2 qr. 1 bus. 2 pk. 1 gall, t qt. 

17 . 4 lasts 1 Id. 3 qr. 1 bus. 3 pk. 1 qt. 1 pt. 1 gill. 

19 . 25 lb. avoir. 19 . 3500.1b. avoir. 20 . 6|; 32. 

c Examples. 41 :. 

1 . 25925 sec. 2 . 637800 sec. 3 . 1512000 sec. 

4 . 1 hr. 23 min. 20 sec. 5 . 1 da. 3 hr. 26 mirr. 5 sec. 

u ' 

0. 1 da. 3 hr. 46 min. 40 sec. 7. 1 wk. 4 da. 13 hr. 46 min. 40 sec* 
8 . 94 * 0 . mi. 10 . 244 . 11 . $ 77 ; 

12 . 289 . 13, 821 . 14. Thursday. 15. Wednesday. 
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Examples. 43 . 

I. 26247". 2. 865535". 3 . 1296000". 

4 . 1*. 6'. 40". 5 . io°. 32'. 36". 0 . i i t. gle. 26°. 40'. 

7 . 1 rt. gle. 47*. 36'. * 8. 3 rt. gle. 4". 20'. 54". 

Examples. 49. 

J. 24000. 2 . 104 reams 3 quires 8 sheets. 3 . 432. 

* 

Examples. 44 

2 . 1632 gr 3 . 24960 m. 

5 . 612309 m. 


Miscellaneous Examples. 45. 


1. 

61200. 


2. 

Rig. 13 a 

bp. 

3 . £569 is. 7^. 

4 . 

479 mi. 

2 fur. 

5 . 

R13. 3 «* 


0 2028. 

* 

7 . 

la. \p. 8. is. 

9 }<f. 0. 

16384. 10. 105 paicels, 3oscers rem. 

11. 

96. 12 . 1920. 13 . 

11. 

L 4 . K 

188 li a 9 p. 


15 . 

lit2. 15a. bp. 

10. 

R48. 14 a, 

9 P ; 

** 343 - 6 a. 3 p. 

17 . 

&2. 10a. 

3 > 

16 . 

R500. i3« 9 p 

10. 

£1, ir 1 id. 

20. 

£,5. la. 


21. 

^ 3754 * 9 « 9 /- 

22. 

6 s. 3 d. 

23 . 

5 6 y r - 3 

1110. 7 

da. 

24 . 

160. 

3 , 6 . 

5 sec. 

20. 

3960. 

27 . 

2 ft. 7 in 

1 28 . 

4196 

29 . 

R83. 12 a. 

20. 

R32.11 a. 9 p. 

31 . ^66. I 2 j. 6rf 

3J. 

17 . 33 . 

R687, jo a. 

H 

£30. 5 ^- 


35 . £ 66. 13J. 4 d. 

38 . 

104. 37 . 

S 3 * 

88. 

130 lb. 

80 . 

16 yr. 4 

mo. 2 da. 

40 . 

4£ 2 d. 

- ... -..✓I'"** 

4 L. 25 bd. 

42 . 

62. 

43 . 

12 seers. 44 . 

5 md 

45 . 8 

min 18 sec. 

40 . 

4 ft. 4 in. 47 . 

16th Se 

ptember. 

48 . 

Friday the 

8th of May. 

49 . 

53 hours. 50 . 

192000 

miles per 

sec. 

6l, 68. 

62 . 19. 

53 . 

3 yd. 

54. 

R2. 3 a. 

65 . 

11088. 60 . 

4497.IIP* A 

57 . 

18000. 

68. R2745. 30 . 4 1 yd. 

4 

4 in. 

00.{28 yr. 

4 *■ H 

i« wk. 4 da. 

1 « . -S. 




Examples. 

40 



1. 

84. 


2. 

44* 


& 5 a, 


4 

Receives ,£13. 

13J. 9^ 



5. fti 

?d. 3p. 


1. 1120 gr. 

4 . 192000 m. 
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Examples. 47 . 


1. 

Gains 

R 2. 8a. 

2 

I« 21. 

i a. 6 p. 

3 . 

R30. 

4 . 

R7- 

12 a. 

5 

R30. ya. 6p. 

0. 

Ur. 10a. 3 p. 

7 . 

3 A 

8. 

4 d. 


9 . 

£i is. 


10. 

2 1 qr, 

k 

1 

11. 

8.r 4 d. 

per yard. 


12. 

Ri. 5 a 

per lh 

1.1. 

Gain 

i 2 .r. 6d. 


14 . 

4 d. 



15 . 

(i) l(i. 

za. ; lii; Ri 

■ yi. 

r 










Examples. 48 . 





L 

4rt. 7p. 

2. 


[ f. 3 - 

15a. 

4 . 

R9. 6a. 

5 . 

2S. 

3 '/. 

0, 

2i yi. 

7 . 

2it. 

8. 

6 seers. 

9 . 

9 lb. 

10. 

2S. 

6 d 


Examples. 49 . 


1. A. R23. fvr ; P t Hi ft ta. c)/>. 

2 . Ay £\z 6 s 7 W : A\ /i6. or. 10 M. 

3 . The nv»* ;_ret U31. 3^ 1 f>. each ; the rest R22. 4a. 4/. each. 

4 . Each .man, Kjo. .}" 6p ; each woman, R26. 4 a. bp. 

6. A y 14 i 6 ( 6 a. :o/. ; !i Ilf3. 6a. \op. ; C, Ug. 6a. 10 p. 

0. Ay li 113. 13 a. }p. ; fl, til06 13a. 3 p. ; Cy Rrort. 13 a. 3^. 

7 - £40.. 

Examples. 30. 


1. Boy, Rio. 6a. 4 p ; pirl, 14 5 . 3a. 2 p. 

3 . A ' a share — Rt 5. 9 a. 6 p. ; j??’s=»Rio. 6 a. 4 p. ; C’s^Rs- 3a. 2 p» 
0. Each nu ' 1 , U 1 -. 8 ». ; each woman, 116 . 4 a. ; each boy, R3 2<a» 

4 . £6. 14J tut ; />’, 7j. 3rf. ; r, j£i. 7 i'f- 

6. One gets £i. 3j g / ; and the other two, £2. iu. lolrf each. 
0 . A t 15«. 3^. ; U12. 8 a. 6 p . 


4. »i6. 
0 . 32. 


Examples. 31. 

1 . t2. 2 . 10 3 . 12, 

0. 1 1 rupees, 22 half-rupees, 44 quarter-rupees. 

* Examples. 02. 

L R&T*. g£ 2. Rio. 20; 

0, Jhe price of a horse is R75. 8a, of a cow, R25. 8 a. 

. r jiab& ! pt a sheep, R$ 8*. 

it-'Y#' mark.-i1 {<£'». & gulden*» tr.. 11 f <£ ; a rouble*-3*. i\d. 

:> r - ; 
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Examples. Zil. 


1 . 

2 , 3 - 

2 . 3 , 5 , 9 - 

3 . 2, 3 , 9 

4 . : 

3 , 4 , 

5 . 

2 , 3 , 4 , 

If 0 . 3 , II. 

7 . 2. 3 , S 'o 

6 . 

7, 4- 

9 . 

None* 

10 . 5 

11. 2, 3, 8, H. 

12. 

2, •. 4 , 9 » 

13 . 

3 . 5 - 

14 5. 

15 . 2, 4, 8, IO 

10. 

• 1 4 » 3 • 5 | «Oi 

17 . 

3 . 9 - 

18 . 3, u. 

19 . 2,3 

20. 

3 ? 5 . 9 , ' 0 - 

2\ 

7 - 

22. 11. 

23 . 13. 

2'. 

7 ' *». *3 

25 

11. 

28. 7, 13. 

27. No»p. 

28 . 

/1 '* 3 - 

29 . 

6, 12. 

30 . 6, 12. 

31 6, 12,‘jo. 

3 ’i. 

IV one. 

33 . 

2 ; i. 

31 . 1 ; 7 ; 

35 . 

- 7 1 7 - 



Examples. Z-i. 



1. 

2 a . 

2. 2* 3. 

3 . 23 s . 4 . 

2 « ( V 

6. 3 s . 

6. 

2 r *. 

7 . 2 4 - 3 - 

8. 2.3*. 9 . 

a' 1 7 

j 7 * 

10 2°. 

11. 

2 *- 5 - 

12. 2 a . 11 ■ 

13 . 3 J . 11 • U. 

0 *1 

3 “' 

16. 2 s . 3 s . 

10. 

2 1 .11. 

17 . 3 a i 3 - 

18 . 2 s . 3* » 9 . 

5" 

. 20. 5 1 . 

21. 

3^37 • 

22. 2.3.5*7. 

23 . 2 a 3*. 2 4 . 

- fi 5 “ 

. & 5 . r. 4 /* 

20. 

2.5*73. 27 . 

2 7 - 3 3 - 5 . ‘* 8 - 3-7 

• 3 - 

29 . 

• 

o 

eo 

2*. 3.5 2 . 

23.29. 31 . 

prime. 3 - 4 . pnme. 

a 3. 3 1 

34 . 

prime. 

36 . prime. 

38 . prime. 3 «. 

pi ime. 

3 « 3 2 - ? 3 ‘ 

39 . 

prime. 

40 .' prime. 

41 . u a .3'. 4 2 

-1 1 '!< 

j ' j • 

4 i. » 7 269. 

44 . 

prime. 

46 . 2331. 

46 . prime. 47 . 

• 3 i°J 

.4 8. 11.-63. 

49 . 

prime. 

60 . 29 47 - 

51. 10. 62. 

1 >. 

6 !. 11. 

64 . 

■ 

5 , 7 - 

66. 5 , 7 - 

66. 6j 8j 1. | 21. 




Examples. .V». 


1 . 

3* 

a. 4- 

3. 5. 4. 

18. 

6 . 

5- 

0 . 

12 . 

7. 

75.’ 

8 . 

4 . 9- 

24- 

1 J. 

t. 

1 . 

4- 

ia. 

Jlo common faclor. 13- 

Examples. 

56 . 

11. 

-5- 

15. 

* 8 . 

• 

1 . 

48 . 

2. 3. 

6 . 4 * 

1 ?. 

5. 

29. 

* 0 . 

124. 

7 . 

JOI. 

8. 143. 

9. 377- 10 - 

7- 

11. 

*33 

12. 

25- 

13. 

19- , 

14. 15 . 

15. 53- I®- 

28. 

17 

39- 

1ft. 

1 «> 
287 , 

19. 

173- 

20. 147- 

,2L 221. 23. 

3- 

2 . 

S.7. 

* 

2*. 

f*5. 

213. 

20. 23 r. 

27. 15* 38. 

» 53^- 

20, 

237. 

30. 

6. 



438 


ARITHMETIC 


31. 

No. 

32. 

Yes. 

33. 

No. 

34. 

Yes. 35. 

No. 86. No. 

37. 

Yes. 

38. 

Yes. 

38. 

No. 

40. 

37 . 41. 

37- 42. 23 . 

43. 

17* 

44. 

3- . 

46. 

5- 

46. 

3- ‘ 47. 

63. 48. 17. 

40. 

57- 

50. 

2- \ 

51. 

n 

*•6 

52. 

Ri. 4<?. 

53. 3^* 

54. 

16. 

<55. 

32. 

56. 

No. 

57. 

180 gall. 

58. <1 tola. 





Examples. 

57. 

» 

1. 

96. 

i 

4 

2- 372 

4- 

3. 

891. 

4„ 3520, 

6. 74S«. 

6. 

259488. 

7. 

672. 


8. 

2-3374- 

0. 87087. 

10. 

759655- 

11. 

49077. 


12. 

734877. 

13. 96672. 

14. 

1 59 1 37- 

16 

*83' 45- 

16. 

2672700. 

17. 2310. 

18. 

2376, 

» 

10. 

R5256. 12a. 

20. 64. 

21. 390. 





Examples. 

58. 


t 

• 7 

48. 


2. 48 


3. 

720. 

4. 36. 

5. 2520 

6. 

1680 


7. 28050. 

8. 

360. 

0. 1890. 10. 7560. 

It 

7200. 

12.' M4 

13. 

8415 

14. 7920. 16. 792. 


10 . 357a 17 . 2.48150. 18 . 98280. 10 . 49140. 20 * 5484* 

21. 237510. 22 2520. 23 . 1680. 24 . 10800. m 

25. 98280. 26 . 189. 27 . 389. 28 . 141. W 

20. 1296 sq. in. 80 . 1^89. 31 . 14 rain. '" 82 . 90 miles.! 

23 . 131yd. 9 in. 34 . 677. 35 . 232795560. 86. 75 yards. * 

1 * ■* 

' 7 

. Examples. 59. 

r ' X -^'^ a , 2 . 4-f. 3 . 2 q . - 4 . 1 seer. 5 . 5 a . 6. 9^ 

7. 7 in. 8 . 5 ft. 8 . loin. 10. 4 ^ it. 3 pice. 

12 . 3 cwt. 13 . 160 yd. 14 . 6 ch. 15 . , 9 sq. in. 16 . 7 lb. 

17 . 6 a . 18 . 9 a . , 10. 1 ft. 20. 4^ 21 - ' >5 win. 

* 

v , . . Examples. 69. 

i ¥; ¥; ¥■ a. ¥;YiW»WiW. 

». *■?*; «8* i ^W 6 - 4- «•>.»!» i«»! «-»J4*.W 1 W- 

3 * » »4 i $&; $4» 56- «■ A ; f i A- * i f ii ; b 

l / 1 

example*. 61. 

a/ l)' ■ % '».v. r 4-1 . •• I. 

«. A-:- ’■ I 8 ., j. 8 . |. 10 . *. 
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11. 



ia. g. 

13. 

1- 


14. g. 


15. 

* 

16. 

1 


17. g. 

18. 

*- 


18- A 

’• 

20. 

s 

I- 




Examples. 

61a. 





1. 

U 

2.L %.u 3.1 

- rVt- 

4. 

A*^ 

5 

w. 

6. 


7. 


8. 

A* L- 8 * 


10. 

*.L/ 

11. 

f.t 

12. 

<). 

13 

il ly 

14. 


if. 

16. 

W- 

17. 

Mi* 

18. 

H* 

19. 

m 

20 

??■ 21. 

i?: 

22. 

§* 

23. 

H 

24. 

H- 

25 

1H' 

26. 

5?. 27. 

i 

28. 

W- 

29. 

f?. 

30. 

A°t 

31. 

il 

32. 

? 33. 

•>8 

34. 

f- 

35. 

tt- 







Examples 61b. 




1 . 

*• 

2. g. 

3. 

4 

»• 

a "* 

*■ >2 

4 

5. 

6 

A* 

7. 

A* 

8. A 

0 

l 

10. %*. 

11* il* 

12 

# 

• ?• 




Examples 62. 




1 . 

V°- 

2 

Y- 

3. 

W- 

4. 

iff* 

5. 

Y-' 

6 . 

?8&* 

7. 

W- 

6. 

w- 

9. 

l M l - 

10. 

s iS l - 

11. 

Wo 7 - 

12. 

730 , 

ua ■ 

13. 

W- 

14. 

’iff 1 - 

15. 

Hi 1 * 

16. 

IM- 

17. 

m- 

18 

•AY- 

19. 

8044 
SOI ’ 

20. 

w* 




Examples. 63. 




1 . 

3i- 

2. 

2g. 

3. 

4i- 

4. 

5|- 

5. 

3?. 

6. 

3f 

‘7. 

9- 

8. 

6J. 

9. 

9iV 

10. 

5* 

11. 

*n* 

12. 

4 

13. 

3l 

14. 

4f?- 

15. 

3lf 

16. 

4?* * 

17. 

*AV 

18. 

• 7iV 

19. 

565. 

20. 

7. 


*Hh 

22. 

329 . 

23. 

101 ^. 

24. 

10 . 

25. 

485 . 

26. 

4 *i- 

27. 

Ilfgl- 

28. 

I0 ii»* 

29 “ 

11 . 

30. 

4l?»* 


Examples. 64. 

1. A* if. 3. A, aV 3. jf$i &§. 4. A, A* 

®* r i8» iS» li* 8* fill, iff, Hi* 7. ?i» f f» ?8* ®* id* $5» fi* 

8 . AV, AV, ^r> 10 * i^ft> s§V' 11 * iftfoi fii* 

12 . AV, A&» AV 18 » fi, fi» H* ^ 3 . H> A»A* 

15. 11 $$, A- 18. AVm.fH.M- 17. ?f, iV.fi, A- 

18, gg, |8, ig, M, 19- AV. 1%, it*, 1% UK 

so. uh. m *m. sm* ssh* 21. fgg, m > m , m , $8$. 

4 a ' 
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29 a«i} sun 8 4 «■» .oo 

“** 144> 1*4* 1 144* 

24 ?« 14 *0 

4H( tffl 9 49 i 48* 4 8' 

2fl It 19ft »« 20 21 
*°* S4> -i 4 » S4> 34’ §f* 


2 10 ISO 4 0 '> 

V t0»> B Itifl • 2 4 00v * 


■ J2^ 

I 1009 £■ 4off* 


*-7 iO "40 7 2 _ 714 1 b 8 

fl t /i>9 it ljOi 0 i 201 8 I 209 Bi 20* 

128 80 .6« 113 MR 3 0* 

1 f 29 1. 2’ I I 29 \ | 29 1 129 1 19- 


Examplcs. 65. 

1. I* a. ,V 3. ** 4. *•. 5. |. 0. *?. 

7. greatest, least. 8. greatest, $ least. 

% greatest, ^5 least. 10. giealest, ? least. 


It. 

i’ll greatest, 

, ,® a least. 


12 . 

"S greatest, 

fa least. 

13 . 

12 > 

8 

a* 

14 . 

is. 

7 4 

1 »T 9 4 5 - 

15 . 

1J1 S* 9 

!4 

S ’ 

18 . 

y 5 -a 

4 9 3.i 

;, V- 

17 . 

Sit 

:hi9 

■U. 21 

:.B 9 3 5 - 

18 . 

il?»i 

IV 

18 . 

5 § 45 * 

79 89 2ft9 a* 

20 . 

11 « 

1 sa 

b JL a 

9 7 09 : 9 

T’l* 81 . 

Ti, 1 . 

u.v 

■ 


- 

Examples. 

08 . 


V 

1 . 

2 |. 

2. 

1 7. 3 . 

H 

ii 1 

4. 1 

r V 0 - Vo 

0 . 

118 . 

7 . 

I. 

8 . 

7 iV 0 * 

I?- 

10 . { 

? v *at. i,v 

12 . 

1 sV 

13 . 

1 9 * /ft- 

U. iJJ. 

15 . 

,20? 

1 a 4 o* 

18 . i»|. 

. 17 . 

w 

18 . 

*JUfl* 

»• .Vff. 

20 . 

4 i'« 7 5 * 

21 . 2 $* 

22 . 

*? 8 - 

83 . 

2 41 
z 30 ff* 


8 4 . 4 tV* 

25 . 2} g fj. 

20 . 

1 11 , 4 - 

87 . 

3 ie* 


28 . 2. 


88. 3 iitl* 

\ .. . 

SO. 

2 toVS^ 




Examples. 

07 . . ( 

- 


1 . 

7f* 

2 . 

M* , 

3 . 

13 *V 

- y| 

4- 1 si#. 

s. 

, a 3* 

6 . 

29s* 

7 . 

St- 

8 . 

4»A*. 

8. iojS|. 

<10 l 

*iA 7 L* 

11 . 

Ml* 

12 

ii.V. 

13 . 

160 ? f. 

14- . 34 ?!* 

. 1B"^3FV 

18 . 

3»tV* 

17 . 

9764 V 

18 . 

M4* 

19 . 17 ? 5 *. 

20 . 

6 fV f 1 

2 L 

R29. 941 . 5 |g/. 


22 . 

Ll- '7 s - Oit* 



23. 

15 yd 

. 2 ft. 

6 |$ in. 


24 . 

12 lb. 1 oz, 2,^ dr. 


a* 

*> 

\ 

21 oz. 

«■ 

0 dwt. 19$ gi*. 


28 . 

20 hr. 24 min. 

33 ig 

sec. 


Examples. 08. 


,"t '1*' 

‘ V 

2; 

m 

**■ 

3 . 


4. 

iV 

5 . 

n* 

6. 

A* 

7. 

4* 

0 , 

V 

9 . 

1 %. 

iio. 

W\*7 

11 . 

AV 

12. 

\n 


'tW- 

iV 

sV 

15s 

V 

18 

iV 

17, 

1 

8. 

#• 

'«P|i ' 


00; 

1 * 


81. 

■iV 

22. 

A 

23* 

v 

24 

•IK 
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Examples 69. 

m 


1. 

3h 

2. 

2 2 V 

3. 

3i-* 

4. 

5§- 

5. 

5iV 

0. 

5 ft 

7. 


8. 

3ft 

0. 


10. 

0 ? 3 

11 . 

if 

12 . 

5«. 

13. 


14. 

sjS- 

15 . 

9-2S- 

16. 

9»f- 

17. 

n‘: 

»-te 

0 

18. 

6/,V 

19. 

6ft 

20. 

9». 

21. 

2 ^. 

22. 

a 

23. 

8.V 

24. 

91 7 '* 

25. 

31' 

26. 

I 2 ft' 

27. 

I3?l- 

2*. 

lo lV 

29. 

ift 

30. 

6ft 

31. 

(>tb 

33. 

7iV 

33. 

ji«’ 

34. 

2 ft 

35. 

9i- 

t 

36. 


37. 

I2 a ?. 

■fc 1 

38. 

>4 ft 

39. 

!■ 

40. 

•f 

41. 

11IO . 

12 . 1 $. 


42. 

112 . *2 

■ 9*- 

43. 

&4 . 

4 ■ ;4- 

44. 

^lO. 

9 ■ 5iff* 


45. 

£5 • 12 

■ 10 & 

. 40. 

6 yd 

.5$ 


Examples. 10. 


1. 

4% 2. 

7* 

6. 

19V 7 . 

10I. 

n. 

22!. 12. 

2 3i 

16. 

6ft 17 - 

i3i- 

21. 

3 ;bV 22 - 

62 

28. 

1224I. 27 - 

4877 

31. 



84. 

3861V 


37. 

209 Toff- 


40. 

t4'*'9 * 7 ft- 



48. £2 .^4 * 5- 


3 .. 

10,v 

4 . 

3f. *■ 5*- 

8. 

300 . 

9. 

2 j. 10. loi. 

13 . 

*8?|. 

14 . 

6o’J, 15 , I 9 S- 

18 . 

47v 

19 . 

662. 30 . 100 ft 

23 . 

32«S. 

24 . 

198?. 25 . 213. 

28. 

1 77 1- 

29 

2dftV 30 - 3Sia- 

32 . 

4-1 1 .ih* 


33. 899 ftV 

35 . 

22999iVoV 

30 . S^ 0 *- 

38 . 

6399LV 


39 . £\ . 18 . i\h> 

41. 

K50. 7 . 


42 - K49 • 4 -.Si- 

44 . 

£& - 7 - 


T ^ 

ts 


m * » 

■r 



Examples. 

71. 




<( 

j. 

2. 

ft- 

3. 

*v 

4. 

1 

5. 

ft 

0.f 

11. 

ft 

tHu- 

7 . 

12. 

,1* 

faff* 

8. 

13. 

7 ?ff* 
3®JC* 

9 . 

14. 

ft- 

x’itf* 

lot 

15, 

3??5* 
sM i- 

QA # 

10 . 

iftlf* 

17. 

13- 

18. 

ft- 

19 . 

ft 

20. 

I3> 

21. 

ij. 

22. 

ft 

23. 

iVff* 

24. 

ft 

25- 

4 2 S- 

A rff O 

26. 


27. 

*7&i- 

28. 

6«.__ 

29. 

1 sl5S- 

30. 

loftW- 

31. 



32. 



33. 

21$?. 

34. 

1 ft 

86. 

iil» V ** 

■ as* 

^. 6 ft. 

• 36. 


• 7ft 

< '' 

37. 

j£i • 

17 . eft. 

_ * m 

88t 

/sft • 

ta . 10 

ftV 

39. 

80, 

40. 19*?- 

41. 4322 
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43 . 

Hal¬ 

43 . 4i\V 44 , 26|. 

46 . 217 H 46 . n 6 S{ 5 - 

47 . 

ite .9 

♦ of. 

48 . R1.4 1 

Q\ \• 49 . R32 • 5 • 

00. 

86.4 

•2«. 

61 . n 

• 6 J- ®2. ^3.19 "It* 




Examples 

73 



1. 

V 

2. Hi- 

3 . 1 

4 . 

A- «• 

4 ^. 

9 . 3V0* 

7 . 

f. 

8- A* 

9 . ft. 

10. 

.3*. H. 

1*. 

12. 2$. 

13 . 

3 *sV 

14 . 

25$- 

15 . 

*3- 18 . 

14 ?. 

17 . 10 

18 . 

s. 

* 19 . 

281V 

20. 

16 A 21. 

9 * 

22. 8. 

aur¬ 

- 3 f* 

24 . 

35 * 

25 . 

8 28. 

isU 

. 27 . iaf. 

as. 

' 4 oi 

29 . 

2SSlf. 

30 

ft 317 - 

-2A- 

36 r* 3ii- 

33 . 

•M* 

34 . 

A* 

35 . 

A 38 . 

28. 

87 . 294. 




Examplei 

1 73 , 

• 


i. 

1366 in. 2. 

2574 in. 

3 . 

5742 in. 

4. 

7722 in. 

5 . 

9702 in. 8. 

39582 in 

7 . 

673308 in. 

8. 

274428 sq. in 

9 . 

509652 sq in. 

10. ir 
« 

56916 sq in. 11. 

1528956 sq. in. 

ia. 

1920996 sq, in. 

13 . 59864508 

&q. in. 14 . 

4033699560 t»q. in. 




Examples 

1. 74 . 



L 

if 

2. U 

3 . 

1. 

4 . 1 A* 

5 . 

1 

6, 


7 . 3 * 

8. 

2| 

9 . 18!. 

10. 

ii- 

it. 

V 

12. «, 

.. 13 . 

Ilf. 

14 . 6?. 

15 . 


18 . 

9 &* 

17 . 2}ig. 18 . 

ij. 

19 . if 

20. 

«!• 

2L 

A* 

22. I*. 

23 . 

6 A* 

24 . 3 i s tV 

26 . 

16, 

38 . 

«. 

27 . lA* 23 . 

A* 

29 . 93J. 

30 . 

The former* 




Examples 

. 78 . 



-c 

t 

tV i 1 

, 2, 

A i 2*- 

3. 

tlT » 2?. 

4 . 

A; 8. 

8 . 

A 

9 . 6. 

t l | i 

7 . 

sV ! 409 i- 

«■ 1 

Jia » 


fH 57 j, 10. 

; 63. 

11. 

ijt; 8. * 

12. 

7 ° 18 * 

18 , 

4 iB V 

- 14 . 


18 . 

.1 min. 45 sec. 




msoellazieous Examples. 76 . 


1 

4 J. 

3 . i|. 

8. Si- 6. 0* 

A* 

6. 5* 

1 


3 . #> 

«• £4 ■ «9 • 

ib- 10: 

’ R840.6 410J. 

’'i 

99 »tt 

t 

0 1 % 

■ * 

8 ( 590 . 

18 . 

£50. 14 . 

* 

4 $ 3 

<3^ 16 . 
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18. 

b 

17. 

ft- 

19. |. 

20. 

ft- 

* 

l 

22. 


23. 

»■ 

24 . 

’iVo- 

26. ft. 

26. 

*• 

27. 

H60 

w 


28. 


29. 15 j. 30. 

22 miles. 

*1. 

400 

inches. 

32. 

s, 6,: 

1.2 5 

24 kings in nil. 

33. 

34. 

34 

it!. 

36. 

it- 

36. 

5 times. 

37. 

ft. 38. 

27 hours. 

39. 

3 b 

40. 

*^10. 

41. 

13; >7- 


42. 

36. 





• 





• 

Examples. 

77. 




V ___ 

1. 

2 

»■ 

2. 

J iV 

3- 32- 

4. 

12. 

6. 

) ft. 

6. 

mSS* 

7. 

ill 

8. 

ilk 


10. 

a 

6V 

u. 

3- 

12. 

3- 

W 

13. 

5iV 

14. 

965ft. 

IB. 17. 

16. 


17. 

4i 

18. 

i 

19. 

1 1 1 4- 

20. 

1 

11' 

21. 18. 

22. 

BUI 23. 

i 

24. 

ift- 





Examples. 

78. 

• 




1. 

n 

!• 

a. 

ig. . 

3. ft. 

4. : 

■Wt- 

6. 

25i 

6. 

*55- 

7. 

*ftV- 

8. 

6 ftW 

9. 4ft. 

10. 

It- 

11. 

»■ 

12. 

ft. 





Examples. 

79. 





1 . 

M- 

a. 

* 

4 

6- 

3- ftV 

4. 

6. 

6. 

I. 

6 . 


7. 

l b 

8 

■ i 

0 . i*. 

10. 

ft- 

11. 

i 

12. 

ft- 

13. 

3 ft- 

14 

■ b 

16. 2. 

18. 

ftV 

. 17. 

22?. 

18. 

b 

19. 

2. 

20. 

ftfoAai. 22 S- 

22. 

it- 

23. 

2 li- 

24. 

s§. 


: 


■ 

Examples. 

69. 





1 . 

3 - 

2 . 

3 i 

3 . ,%■ 

4. 

& 

8- 9i5- 

6. 

*i 

7. 

12. 

8. 

7 sV 

9. 7 Ha¬ 

10. 

a- 

n. 4»1J- 

12. 

i^ft. 

13. 

4 ft 

14. 

1. 

lt. Ii- 

18. 


17. 4l«i- 

18. 

ii-. 


Bxamples. 81. 


1 . 

t. 

ti ij. 

3 . 

7 ft. 

4. 

6ft- ' 

6. 

tft- 

6. 

’sftfc. 

7. 4iir* 

8. 

3 ftV- 

9 . 

4ft 

10. 

9li 

11. 


*H- 4 i- 

13 . 

4*- 

14 . 

5i 

18. 

8f*. 

16 . 



• ■ 

18. 

lo. \ 

19 . 

Jft. 

20. 

■ 

Hr 

at 

j *« 9 

/aV : 

1- 

1*. 




f 


«*.■ j 

1 

' '1 ■ /»/ 

■ .|fe'’;4 


Exampies T 

82. 



t 

■% 


. f * * 

.A/ 

3. 

2* . 

• 4,: : '. 


5* 

3i 

■w. 


i C*. <L» - 'J 

WJ 

1 ( «tKj 

I* 

8. 

h 4 " 

w » 

ftft* 

, ' t - 

9. 

' 9 ■ 


10. 

ft 
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11. 

188 

2-iOT 1 

12. *?. 

13. 

> 3- 

14. 

5AV 

15. 

573 *1- 

18. 

49 

17. 11 

18 

» i\- 

18. 

5^ 

20. 

5/osO' 

21. 

1 .^4‘ 

22. 2. 

23 

. 1 . 

24. 

4. 

25. 

h 

26. 

1. 

27. 

28 

5 l r, 

■fi-juft- 

28. 

84 ??. 

30. 

*°AV 

31. 

1 S T8- 

32. 2 2j. 

33. 

ia:j 

.»• 

34. 

3iV 

35. 

3*1- 


- 


Examples: 

83. 




1. 

r 3 . 

ic. 4 . 

2 . 

lil . IO . 

8 . ■ 

3. 

111 . 14 rt. 


4. 

R 8 . 

8 . 8 . 

6 . 

. 3 . 6 

. 

6 . 

ya. 6 / 5 . 

■ 

7. 

^33 

. 16 . 4 . 

8 . 

£58 10 $. 


9. 

&9- >4' 

'■ 

10 . 

R 70 

• 9 * 4> 

11 . 

It 1 ■ 12 . 

8 -.t 

12 . 

R 1 . 2 . 

8 . 

13. 

ft 11 

• 5 • 9aV 

14. 

£& 8 $. 

4 

15. 

6 $. 3< r /. 


18. 

R 52 

. 6 . 10 }. * 

17. 

Rig. 9 . 

9b 

18. 

*9 r - 6 ,V 

d 

18. 

&S 

. 10 . 2 }. 

20 . 

R 284 . 2 

• 6 „V 

ai. 

£22 . 14 . 3 JSf- 

22 . 

4 cwt. 2 qr. 24 lb. 1 

12 oz. 


23 

i. 343 yd- 1 ft- 

iof s in. 

24. 

25 min. 25 ^ sec. 

25. 

2 pk, 1 - 7.3 

gall. 

28. 

^ 146 . 

11 . 11 . 

27, 

Hi. 0 . 5 f. 

28. 

U 122 . 3 

. 8 . 

20 .* 

£ 7 149 

. icj. 

80. 

£22 

. 1 . 9 -ft. 

31. 

R 3 c . 8 . 

6 fr 

32. 

U 5 . 10 

• 7- 

33. 

10 s. 

lif’rf. 

34. 

12 a. 9 ^«A 

35. 

^ 2 . 8 . 

7b - 

ae. 

i 6 .t. 

10 ]^. 

37. 

ns. 5.1 

h 

38. 

K 14 . 6 

■ °}3*. 

38. 

&3- 

• slJ85- 

40. 

?£ of K 6 , 

. iiff, 

1 of R7. HI- 


41 . 

£ l 4 

. 15 . 2 . 

42. 

R 8 . 9 . 4 $. 

43. 

R 6.5 

• 9$* 

44-' 

U2ty . 15 . 6 . 

46. 

l 8 $. gJI^. 




• 


■ 

Examples. 

84 . 




* V’’ 

.i X. 

* x \ 

,;3i’ 

a. 9 1 

■®* 5iV' 

7$. 

6 , 7U- 

7& 


■ 7t- 8 . 3 }. ». -«J- Mi- U- 

;M: '& W. ,W»- !«• r 17. 

•' 'tfc- 113 *-; w. * »mt.. 41.. , m. ■ 


' 7 Jfc '■ W * 1 4 , ' 1 . V/y 

4 2 $V ’V , 20<r 5 2 J?« ' j|jfir T vV 

■ J; .' it. j£. aa.. J v 


'i.wV 1 , 









* a, 

* 7 . 


12 . 

18 . 

23. 

' 28 . 

33 . 

38 . 

43. 

48 . 

6 $. 


*VaV 

%lh- 

l 

*&h- 

b 

S?J?3' 

9* 
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1 . 

4. 

7. 

10 . 

15. 

19 . 


Miscellaneous Example*. 85. 

2. Il7«- 3. Hs. 5 «*. 4 p. ; R 12 . 8 a. ; Ru. 8 a. 

6. R3. \yi. %lp. 0. igj. m %d. 

8 . 6 ^ ft. 0 . Hi 22 . 13 . 9 . 

12. I 13. i 14. y'I.V 
17. \p. 18. H 7 S 5862 

72 oz. 22 . 12 lb. avoir. 23. 


II 

£7 • 2 • i£. 

£ 1 • 13 •7i 

^ 2 . gr. 11. Hi. 6 <r. 
i,l,. 18 . S V 

H 3 . 4 . 6 . 20 . ./*. 21 


Examples. 80. 


1 . 

■3. 2. 2 - o r. 3 . "07. 

4 . 

M04." 6. *0008. 

6. 

*000009. 

7 . 

1201006. 8. 013005. 

0. 

‘oooioooi. 

10. 

100503. 

11 . 

70, -7 ; 7000, 007. , 

12. 

290, 2 9 ; 29000, 

*029. 



13 . 

15. 

17 . 

19. 


2, Oi ; 200, ' 0002 . 

34 . '34 ; 3100, 0034 


14. ' 2 , '002 ; 20 , " 00002 . 

10. 703, 703 ; 7030, -00703. 

lo oj, -1003 ; 1003, '001003. 18 . " 07 , '0007 ; 7 , 'oooooy. 

592, 3 9-! ; 39200, ’0392. 20 . 234-5, 2 345 ; 23450, ’02345. 


21. 30000, 309 ; 3000000, 3. 22. 1232, 12*32 ; 123200, '1232. 


23. 

1. ■ 24. 01. 35. 3; 

1 : 7°'5 

; 4 0 * 

20. -25 

; ‘06 ; *3- 




Examples. 

87. 



1. 

1- 

2. 

S rt -l 

10ff- ,5 ‘ 

1 

y 3" 

4. 

If. 5. 

x no ■ 

0. 

wV 

7. 

tllff* ®* 

jV 

0. 

11 10. 

•_* 'j 

4 0* 

ll. 

l -J SUM 

a 1 -j -■« * 

12. 

W- 13. 

f- 

14. 

iV * ®* 

iJJ- 

18. 

IllVrtff* 

17. 

MtfS 1 - 18 - 

W* 

10. 

tfftV- 20. 


ai. 

2 l 

*0 

22. 

7j- 33. 

8.1 

24. 

1$. 25. 

“40* 

20. 

3-&V 

27. 

9^> ■ as. 

6*;!o- 

20. 

3?eW 30- 

7 A* 

31. 

I2&. 

32. 

11 f\y. 3 !• 


r aiVtf ■ 35. 

1 4 Ao Off 

38. 

13 ah - 

37. 

7. 38. 

*9- 

39. 

* 

12. 40. 

2'4- 

41. 

. 

42. 

*0725. 43. 

-0329. 

44. 

09. 45. 

1*2345* 

46. 

‘003. . 

,47.- 

200*03. 48. 

01. 

40. 

’01^5. 50. 

-00079, 


- i.’ 

* '1 V; | 

t 

t 1 

Examples. 

88. 


» 

1 . 

20'46> 

.3. 

3 7'479- 3. 

43*31. 

4. 

80*33. 6. * 

10-36411, 

8. 

.Tv: 

40 . 

8. 909*9099. 

0. 14*5330 

2. 10. 

8. 


417 ; M»S 7 - . 13 * tog-j^gr. 14 ', 657-2336, 

llVifiSlttftlv 'ft 347 - 2347 ^ ■ 17 . £ 74 T*m 

ft * ao « 4 l ‘3°7 > n; 

1 * f * Tyj V •' 

■* ' '*^1 * '* IT. ' 
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Examples. 89. 


1. 

7*084. 

2. 

1*9711. 

3 . 109922. 

4 . 

I 997 0334 . 

5 . 

62*65. 

6. 

204*103. 

7 . *000275. 

8. 

•0118766. 

9 . 

7 ’ 5 , 5 54623. 10 . 

342 ' 8 i 7 . 

11. 7. 

12. 

2*063. 

13 . 

R70001. 


14 . 

Z' 99949 - 

15 . 

9 88309. 

16 . 

696'162. 


17 . 

839583 . 

18 . 

199925218. 

19 . 

128471. 

■ 

20. 

By 3*141 59 - 

21. 

By 27183. , 


Examples. 90 . 


1. 

74 ' 52 - 

2. 

362. 

3 . 

•13446. 


4 . 6006. 

6. 

■001024. 

6. 

■000324. 

7 . 

28'0OO2S. 


8. 2456*8884. 

9 . 

40*804. 

10. 

30228. 

ll. 

1 '62023. 

12. 0003125. 

13 . 

4264014. 

14 . 

8. 

15 . 

58. 16 . 

8. 17 . 216*32. 

18 . 

589'12. 

19 . 

00008. 

20. 

‘0000423. 

21. 

*00003738028. 

22. 

‘819. 

23 . 

' 6001 . 

24 . 

■82008. 

25 . 

3 * 5 - 

26 . 

30917497 . 

27 . 

120QI1. 

28 . 

•090. 

29 . 

•1344620025. 

20. 

486328503. 

31 . 

15*625. 

32 . 

•015625. 

33 . 

*00008. 

34 . 

2l6. 

35 . 

i* 33 '- 

36 . 

I. 

37 . 

*000000125. 

38 . 

2401. 

39 . 

*00081. 

40 . 

27*5. 

41 . 

38937 5 - 

42 . 

2'6072 5 5. 

43 . 

7-5667. 

44 . 

900025. 

45 . 

421-36875. 

?>• 



Examples. 

91 . 



i. 

1-27. 

2. 1-372. 

3 . 

1*2. 


4 . '00043. 


5 . 1*99. 6. ‘0000479. 7 . '000026375. 8. io’3. 

8 . '000003. 10 . 17*125. 11. '0600000212.12. ‘0528. 

13. TS4782... 14. *00009... 15. 2-49367... 18. 00040... 

17 . *ocoo2... 18. 371428... 19. 1*30586... 20 . ‘01900... 

21. 00003... 22. 20625. 23. 46625. 24. '004857.:. 

25, ‘236. , 28. 12*181,81-8... 27 . 2 29375. 28. *003540... 

29. *659. 30. 'coi666... 31. 31*25. 32 . 352*25. 

S3. *24. 34. . 2532. 38 . 1200. 36. 640. 

37 . ‘002* 38 . * 374 * 39 , 2a 40 . 2040000. 

41 . 22590. 42 . 58070. 43 , 3596. 44 . 12132. 

46 . I75pa 48 , 14. * 47 . 75000a 48 . *007853. 

40 ‘ 8a 5*20833.,. ML 33 * 33333 .- 52 . 08366... 

$ 3 . *o 3 ^o... 64 . *00650... 55 . 33057531*23966^ 

i (ry ■ , ■ . 

/ • * 
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68. 83*33325. 57 . 9*58904... 68. '01216... 69 . 350. 

60 . 752. 61 . 2'533333... 82 . 6-3125. 63 . ■000092... 

64 . 32714*285714... 05 . 5628*571428... 08 . 119175. 

07 . 1145*833333... 88. -018181... 00. 021428... 

70 . 377 777777 — 71 . '9. 72 . 8. 73 . *27. 

74 . *5. 75 . ’25. 78 . 75. 77 . -125. 78 . -375. 

. 70 . 1 * 4375 - 80 - 3 '° 9375 - 81 . 9*875. 82 . 3 28. 

83 . 268. 84 . ‘33333... 85 . ’16666... 88. -28571... 

87 . *27272... 88. -69230... 89 . 1*44444... 00, 7*18181... 

91 . 8*33333... 92 . 1034482... 03 . 58-41666... 

94 . 'Sj *7 5 » " 6666 ... 86 . 2727... 


00. 

• 55 . ' 5333 - 

‘52 5 - 


07 . 

* 375 , ‘3*25, 

, ’2lJ 

37 ... 

98 . 

' 44 , ' 4333 - 

' 35 - 


99 . 

7777 -.., 7142- 

», ’6. 

100. 

*0216. 

101. 

•1125 

L02. 

3 * 35 - 

103 . *2. 




Examples. 

02. 



1. 

■25 ; 10875 

; 2. 

‘03; 

7212. 3 . 

*004 ; -4. 

4 . 

■24 i 6. 

5 . 

’005 ; 16. 

0. 

' (2 ; 

7 ‘ 2 . 7 . 

"oooi ; -08. 

8. • 

06 ; 11 754 ' 6 « 

P. 

•03 ; 1*8. 

10. 

•06 ; 

180. 11. 

•05 ; 140. 12. ' 

025; 15. 




Examples. 

03 . 



1. 

Non-terminating. 

2. 

Terminating. 3 . N. 

■T. 

4 . T. 

5 . 

N.-T. 8. 

N.-T. 

7 . 

N.-T. 

8. N. 

-T. 

9 . N.-T. 

10. 

N.-T. 11 . 

T. 

12. 

T. 

13 . T. 


14 . T. 

15 . 

N.-T. 


16 . 

3 * 6, 7 , 9 , 

11, 12, 13, 14 , 15 

. 17 , *8, 19. 




Examplos. 

04 . 



1. 

9 « 

• ^ 

> 

2. 2. 

a 

t. 7 i 42 S$. 

4 . i'i6. 

5 . 

ri$. 

6. 

r§3846L 

7 . * 4(5 

. 8. 1009. 

9 . *27. 

10. 

3-330769. 

11. 

ir90476l. 


* ia. ‘045. 


13 . 

3780003. 

14 . 

*208 j. 

16 . 

3-8846153. 18 . 7 * 48 i. 

17 . 

5-285714. 


18, 10*0769 2 j, 19. 7’M. 20. 9-6428571. 21. •106198. 

23 . i3*943 30769. 23. 4-803571428. 24. 3 * 45 § 6 ° 97 . 25 . 5*12. 

28 . -6. 27 . 6*$7M2$. 28. 1772. 29. *126984*. 

30 . 48. 31 . *i& 32 . *ol$. 33 , ^coi$. 34 . *0601 §. 

'opooi $ tj 30 . 8 *io< 5 . 37 . 3 *i 37 i 428 $- 



arithmetic 


38. 


40. 

43 

47. 

50 


0588235294117647. 

0869565 2«7391304 3 *7 8 26. 
2307692. 44. 2857142. 

7 8695652173913043478260. 
642*857142. 61. 


39 . 

2 - io5263i 57894736842. 

41 . 

10*96. 

42 . ‘699906. 

45 

2727. 

48 . 2 - 5 ^ 

4 9 . 6 67692$. 
62 . ‘ocoyiv 

4 8. 

■ 85 . 

1671428;. 


Examples. !)"«. 


1 . 

■234534- 

2. *347^7. 3. 

67676. 

4. -23454. 

6 . 

6 

0 

U» 

m 4« 

6. -1234523 7. 

’1234123. 

8. -12345623. 

9. 

*344444 4, 

•542424, 



10 . 

‘10202020 

20202, ■1234234234:34'. 

076537653765. 


11. 

14. 

16. 

18. 

30. 


•233, *787- 12- ' 342 , 767, 7^2- 13 3 ^ 77 , 767^ 

■076767, 777777 , OC0123. 16 . '238888, 123412, •023232. 

'jjoi, *767*. 7256. 17. 77777777 ,'»- 424242 , ’24723723- 

3'4444414i '2686868, M2ji23i. IP. 34022, 7823, -31 ii. 

■ 423232 j, 727272:1 ’i 203 : 03 . 


Examples. MG. 


1. 

1 2. 

iV 

•1 1 

o> »• 

4. 5. A 

0. 

4 i> 

iso- 

7 . U- 

8. 

pftV 

9. 

_J is- 

iiiUfriy* Il¬ 

52 7 

4»'.000' 

12. 

■•i 

1 ) o- 

18. 

3flyV 

14. 

o'! 1 -t 

ls. 7 4 V,. 19- 

3* i»Ao- 

17. 

ni 

18. 

iV- 

19. 

4?. 

20. 10 IHA. 21. 

3 do Oil* 

22. 

»v 

23. 

•1 7 

24. 


25. ,]*. 20. 

i«.«- 

27. 

43. 

1 1 ll* 

28. 

a T ;iVo- 

29. 


so. AWd- 31. 

Sjip&o- 

32. 

•> ri 

1 Si** 

33. 

V- 

34. 

7 U 

IT 

35. VW* 38. 

§2- 

37. 

iva 

1HO- 

38. 

»&• 

39. 

m 1 - 

40. JftW 41. 

Yft'Sflr • 

42. 

J flOO 
333 * 

43. 

w- 

44. 

TO’- 

46. -\Y- 


46. 

w 

47. 

JIAO « 7 
dsn.i • 

48. 

fiU'JOl 
DUM ■ 

S3. 1 . 64. 

' 368 . 

66 . 

>7» 

68 . 

*00 r. 

67. 

•3* 

68 . 4 . 60. 

4 

00 ., 

* 10 * - 


& Examples. 97. 

1. 37 M % *7951 8 . irog$. 4. 64845 $. 6 . 4 8287 . ^ 

6 . j;o^ 3682901 , , *7. 2 8579 . 8 . 8 * 98 . 0 . 10345 . 

10. % 11, ‘ 105918 ^ 7 . 13- 5*34&5§.' 13- !9 >723oi27^ 

;:I 6 . u* 17997 . 10. 172368271 $. 17. 9 . 

19. $ 5464357246 $. , 20 . 4 * 
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01 . 11*5977943 22 . 2-6542987441. 23 . 92-46875 4556536734^ 

24 . 37593. 25 . 3-0 777049 20 . -39489560667778. 

27 . *9■ 1 ooi. 23 . 3.5876^. 29 . 2-472876. 30 . 676523. 

31 . -8916. - 32 . 63458. 33 . 2-46449334122601. 

34 . '4312 35 . 3-89)86295. 30 . -7161605349724. , 

37 . 3-6442255331. 38 . -1230786. 39 . 77*'°735i-75S2. 

40 . *2962361965. • 


Examplos. OS. 


1. 

"ooi. 2. 

11*85. 

3 . 1-338842. 

5 . 

*1086419753. 0, 

51-96’. 

7 . *5. 

9 . 

= 335 ' 3 ^J 5 -— 

10. 

1-518141... 

1.2.. 

‘7857142. 13 . 

■236232., 

.. 1 *. "o8iS 1S5 3. 



4 . M6. 

8 . 

106-5625. 

It. 

279493 *- 

15 . 

69 3957 . 


Examples. 00 . 


1. 

1 20-42837 *■ 


2 13316 

875 . 


3 . -075. 4 . 

5 - 

5 . 

iVA°» or 5 ° 4 ^- 

>■ 0 35 °- 

7 . ■ 

12. 

8. *05483 9 . 

20. 

llO. 

•380952. 

n. 

■125. 

12. 

113446. 

13 . 8. 


14 . 

acVus or 2 

2269 

1. .. 

15 . 

99V001. 

10. 322. 





Examplos. 100 . 



1. 

13728/. 

2. 

4 ' 5 A 

3 . 

3 =i^- 


4 . 3 6y. 6. y ' p . 

0. 

302-4^. 

7. 

1 5 So 8 / 5 . 


8. 

9 j'3^. 9 . 1603 84 gz, 


10. 

789-03 in. 

Ll. 

ft7. 5^. ; 

i' 4 A 

12. 

£ i ' 

7 s . 13 . ft:, oa . 3*84/. 

14 . 

ft2. 6rt. 7-5/. 

15 Si 

AU * A’ 

15J. 

2 "4^. 

16 . 

I2tf. 11*5=/. 

- 

17 . 

ft 34 - 4 '*- 3 *# 4 A 

18 . 1 ft. 

1 82 

4 in. 

19 . 

4 cwt. 2 qr. 20' 16 11). 

20. 

. 12a 8-5/. 


21. ft 6. 

[2<r. 

9/. 

22. 

ft 12. 5a. IT/. 


23 . 

R4. 9a. 1*2/. 

24 . K45 

. lrt. 

6 / 5 . 

25 . 

R2. 12a. 10-464/. 



-28, j6j. 6912 d . 27 . 1 s . 9*09375//. 28 . 27 d . 

' H £ f . &2 8«. 6:7/. 30 . £4.131.9^ 31 . ij 1 . 7*i25</. 

. 33 . 10 rnd. 13 seers 4 84 ch. 33 . 1 ton 8 cwt. 1 qr. 8 lb. * 

34 . 2 po. 2 yd. 1 ft. 3-9375 in. 35 . 22 hr. 19 min. 4175 sec. 

36 ft/. iz«. 37. zs . yo\\d. 38 . ft 113, 7a. 39 . ft/. *3*» 

40 . i-t68. 7/. 5-09*/. 41 . R68..3*. izp. 42 . R15. 2 «, 4/. 

49. *43.140, 44. ft 17. 1 <7, 45. ft4. 150. 3^9!^. 

40. . 3-r. oJ<7. 47* iw» 40. j£ 34» 14 s - 679 l< 5^ 

C, A. 29 



450 


AR1THMKTIC 


49. }} of R3. 9a., ‘025 of R100. 10/)., *32 of R§. 8/1. 

50. 3J of id, ‘256 of 1J., *0034 of £1. 61. H4. 12a. 2<5/. 

62. 2 592 d. 63. 9™td. 54 . i6j. 66. R68. in. 5825536/. 

56. 1 ton 17 cwt. 2 qr. 4 lb. 57. 6 md. 68. $d. 

Examples. 101 . 

1. Ri7'359375. 2. £8797916.. 3 . 4*46428571 tons. 

4. 1*42045 mi. 6. *771597! da. 8. £40*95. 7. 7 75. 

8. 3*640625. 0. 5*3385416. 10. 8*5. 11. 1*183. 

12. 7*31875- 13. 1*375- 14. 3*95- 16. 572. 

16. 7*239583. 17. 1 0042011... 18. 7*038. 10. *6593/5. 

30. *751875. 21. *8296. 2*2. *620543,,. 23. *481283... 

24. *578481... 25. 1*06875. 28. 1*045138. 27. 1*045918... 

28. *4780219. 29. 15054375. 30 *009142857. 81. *260416. 

32. *36. 33. *2083. 34.' *755952380. 36. *oi. 30. *171296. 

37. *3$. 38. *0102339... 39. *038461$. 40. *328. 

Miscellaneous Examples. 102. 

1. 

2. *0076 ; 3- 72 ; 4. *000282. 6. *362. 

0. R225. 1 la. 3/. 7. 1 ton 19 cwt. 3 qr. 31b. 8. *506. 

9. R9000. 10. *6962. 11. 64 09, 49 3, 1*3. 12. 1520640. 

13. 8eoo times. 14. 29 times ; 1*576 gallons over. 

15. 21 times 1 rem. 2 02. 10. 5* 17. 150b 04^. 18. 7 059 tons. 

19, 8 571875 lb. 20. £33. is. 1 \d. 21. 4*255. 22. *00584.. in. 

23. 45 yd. 2*1812 ft. 24. 1142; *054 in 25. ‘8095. 

20. 81649296. 27. 44852990016. 28. 8. 20. Sooo.* 

30. '15. '81. 142.9/1.8/. 32. R81000. 33. 9*5087... 

34. 4*5 lb. greater. 3ft. 151 years. 36. 36 min. 24 stfC. 

37. 2 S. 6 d. 38. R20, R30. 39. A , £36; If. £12 ; C, £4. 40. 


Examples. 103. 


1 . 

2*1053. 

2. 

’05882. 

3. 10313. 

4. 

75*014- 

5. 

*3949' 

0. 

ill. 

7. 200. 

8. 

1*50. 

9. 

1*33. 

10. 

1*250. 

11. 1*167. 

12. 

*26667. 

13. 

1*41069. 

14. 

•28768. 

15. ‘20273. 
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Examples. 103 u. 


1. 

7‘306. 2. 

4*233. 3. *0076. 

4. 1180*5103. 

5. 

18979409, 6. 

64*20153. 7. 7-704746, 

8. *392754- 

B. 

66939. 10. 

‘143292. 11. 1*617. 

12. ’344- 

13. 

(*229. 14. 

12-310. 15. *1178. 

10. 193*7204.^ 

17. 

530*13237. 

18. 8231*60553. 

19. 1072*476227. 

20. 

10841017079601 

. 21. '281. 

22. 23-207065. 



Examples. 104 . 


1 . 

lit 300. 2. 

£843- 15*. 3. 1*49. 

5 a. 4. £9. 2 s. 

6. 

J{6. 13a. 9 p.' 

6. £1675. i^s. * 7. 

8327. 12a. 

8. 

/542. 5-r. 

9. 82523. 9 a. 10. 

£4. 11 s. 8d. 

11. 

H400, 1 2 a. bp. 

12. £42. 15 s. 13. 

it 2 26. (ja. 

14. 

/341. 9L M- 

15. 8453. 14^. 6 p. 10. 

£8. us. 5 d. 

17. 

K 747 . 5 f L 3A 

18. Z 1 73o. 15^ l0 - 

828 jO. 12/7. 6 p. 

20. 

/Soo:. 7 s. 

21. 84 894. 2a. 8 p. 22. 

£251. 15J. 61//. 

23. 

H7033. 7 •*- op- 

24, £45531- 1i*. id. 26. 

R38397. 10/7. bp. 

26. 

£280508.. 13-L 7 W. 27. U15060. 28. 

£11714. i8jt. irl/4 

29. 

R191898. 12/1. 

30. £2771. igjs*. 3//. 3L. 

849511- 3 rt - 9*A 

32. 

£39*47- 4 s. 2\d. 

33. K644434. ii/z. 4 \p. • 

34. £78979. 3-r. 4^« 

35 . 

8 3003. 36. 

£243- *5-*- 5tV- 37- 

820994. S/i. 10W. 

38. 

£838. is. 

39. 

834075-1-4*- 

40 . 

^33673- 9 s - 4l - 

R7661. 97 . o#/». 

42 . 

£5027. iu. 43. H72. 6/7. 8/J. 44. 

£236. 4* 9f<* 

45. 

111073. l S a - c|A 

40 . £31. gj. tjJV. 


a 

Examples. 105 . 

- 

1 . 

R25. iq/i. 6^/5. 

2 . 844. o/7. S/. 

8. £93 - oj. 

4 . 

£68.14J. 9^- 

B. £i 317 . V- 3 'Hrf. 

0. £108. 157. 3f<i 

7 . 

^ 57 - 8f- 

8. 838. 2(1. iof/5. 9. 

R100. 7«. 

10. 

867. ya. 2p. 

11. B27. O/I. 2 \p. 12. 

8 j. if//.'* 

13 . 

£2. 6 s. ijrf. 14 . £150. 17s. 15 . 

£59. 3J. i£i* 

10 . 

81835. 9s& 

>. 17 . 8189. 2a, 3 p. 18 . 

£109. 17J. 3d. 

19 . 

84067. 2a. 4 %p. 

20. £4279- y\(L 

21. 

1 hist 0 Id. 4 qr. 

7 bus. OiV pk. 22. 19 cwt. 3 qt. 9^ lb. 
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23 . £ll. 15 s. 7 Jr/. 24 . 30 tons 6 cwi. 1 qr. 14 IU 

25 . 2529 ml. 7 seers 8 eh. 28 . £26. 15$. lo.'rf. 

27 . U265. 9'r. 5^. 28 . /14. 151. 29 . H45. 4ir. 6 

39 . ^239. ys. 9|^.- 31 . U92. ui. 5 ifi. 32 . ftg;9. yn. yp. 

33 . £g. 17s. ojr^Qffd. 34 . U4664. yi. io^. 35 . 147999. 15^- 9»;»/ 5 . 


Examples.' 103. 


1 . 

21 . 

2. 

24. 

3 . 

27 - 

4 . 

3 i- 

6 . 

32- 6 . 

81. 

7 . 

75 * 

8. 

96. 

9 . 

165. 

10. 

234 - 

11. 

22:. 12. 

1 35 - 

13 . 

345 - 

440. 

L 5 . 

So 4. 

18 . 

847. 

17 . 

2222. 18 . 

« f * 7 y- 


L9. 1001. 20 . 1234. 21 . 9070. 22 . 7906. 

23 . 9876. 24 . 4607. 25 . 56804. 26 . S0047 

27 . 15367. 28 . 600098. 29 . 543200. 30 . j-23456789. 


31. 

41. 3 

2 . 

So. 33 . 76. 

3 4. 

105. 

35 . 2 

52 

38 . 5 * 




Examples. 

107. 




1 . 

3°- 

2. 

40. 3 . 

18 . 

4. 

24. 

5 . 

36 

0. 

64. 

7 . 

42. 8. 

84. 

9. 

105. 

10. 

231. 

IL. 

315 

12. 

7 $6. 15 . 

504. 

14. 

6006. 

15 . 

66990. 

18. 

.2. 

17 . 

15. 18 . 

2. 

19 . 

3600. 

20. 

900. 




Examples. 

108. 




1. 

3'4- 

2. 

2*17. 3 . 

6'2 5, 

4. 

9 'o 8 . 

6 . 

■08. 

8. 

* 073 - 

7 . 

329. 8. 

2*403. 

9. 

*0231. 

10. 

*0045- 

11. 

»5'367. 


12. .‘897. 

L 3 . 

■001S49. 

li. 

rooi. 

15. 

968*8669. 

18 . 276025... 17 . 

1*3038... 

L8. 

15 - 4147 -- 

19. 

22360.. 

• 

20. 29*6063. 

.. 21. 

•3162... 

22. 

■7071... 

23. 

^ v 8 o 62 | t « 

24. '9486... 

25 . 

4*4721... 

26. 

•1264... 

H- 

*0252... 


28. 2 * 6457 ... 29. 

8*1240... 

30. 

3*6055... 


• 


Examples 

108. 




1 . 

M- 

2 . 

74i- 3. 

5? 

4 . io 3 V 5 . 

•J. 

0 . 16 . 

7 . 

vJi. ' 

8 , 

rBj. , 9. 

2 * 8 $. 

10 . 

■ 26 . 

11. 

1*322... 

13* 


13^ 

*316..,'44. 

• 790 ... 15. 

763 ... 

10 . 

* 577 — 

17.' 

- - . , s 

* 8 - 

'i 

11568,,, 19 . 

• 632 ... 20 . 

20 * 493 . 

... 21 . 

7?-. 
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Examples. 110. 

1 . 2-236067... 2 . 4123105... 3 . 27602536... 4 . '019598... 

6. 774596... 0. 1 732050... 7 . '264:75... 8. *921954... 

9. 87*286883... 10. 612372... 11. 15 414765... 12. 1*303840... 

13 . *845154-- 14 . 4 S82304... 15 . '030708... 10. 3162277... 

Examples. 111. 

1 . 2 . 3 . 36. 4 , 48- 5 . 49. 

6. 7 . 13. 8. ‘ 57. 9 . 89. 10 . 97. 

11. 247. 12. 473- 13 - 945- 14 . 956. 15 . 603*. 

16 . 551. 17 . 9009. 18 . 2222. 19 . 45333. 20 . m mm. 


Examplos. 1 Its. 


1. 

2 "6. 

2. 

5' 1 

3. 

79- 

4. 

40' I. 

5. 

265. 6. 

197. 

7. 

■957. 

8. 

'lOI. 

9. 

4 

10. 

0 

*»■ 

11. 

3 l 13 

*9v 

13. 

• 

3- 

14 . 

11 *6. 

16/ 

15-6. 

10. 

3 s- 

17. 

2|. 18. 

1 ‘3- 

19. 

1-523. 

20 

* * 

-j- 

21. 

2-884. 

» 22. 

1*959... 93. 

•928... 

24 . 

■646.. 

. 25 

'464... 

23. 

•585... 

, 27. 

•167. 

.. 28. 

*759- 


Examples. 110. 

1. 1523913. 2 2884499... 3 . 1959172.- 

4 . '125992... 6. '144224... 0. 2648751... 

Examples. 114. 

1 . 4. 2 . 22. 3 . 36. 4 . 6'3. 5 . 9. 

0. 2 6. 7 . 54. 8. 4. 9 . 5. 10 . 2 434... 

Examples. 115. 

1 . 180 sq. ft. 2 . 320 sq. ft. 3 . II 7 sq. ft. 

4 . 64 sq. ft. 106 in. 6. 78 sq. ft. 51J in. 8. 70 sq. yd. 8 ft. 

7. 11 ft. 8, 2 ft. 4 in. 0. 99 yd, 10. 8 it. 9 in. ' 

U. 1067 sq. ft. 16 in. 12 . 14 sq. yd. 81 in. 13 . 392* 

14 . 18. 15 . U136, 8^. 10 . £9 15*- 17 . 120sq.ft. 

18 . 556 sq. yd. 19 . 15888. 20. Ri6o. 15*?. 

21 . 78} sq. yd. £ 1 . s. 3 <f. 22 . 4800sq.fr. 23 . 15 ft. 

24 . sq.ft. 26 . if in 20. 2 ;? in. 27 . R1112. 8a. 

28 . 26ryd. 2 ft. 29 . 1024 sq. ft. 30 % 300. 31 . R666. 12a. 



454 


ARITHMETIC • 


Examples. 116. 

1. 220 yd. 2. 32 ft.* 5 in. 3. 280 yd. 4. 50 yd. 

6 , 5*656,..yd. 6. 42 42...ft. 7. 18 ft. 8. 48 yd. 8. 34 yd. 
10. 77 yd. 2 ft. 11 in. 

Examples. 117. 

1. 60 yd. 2. 37 yd. if in. ■ 3. 60 yd. if in. 

4. R44, 7 a. \\$. 5. /23. is. 3 d. 0. 648 sq. ft. 

7. 495 sq. ft, 8. 88 sq. yd. 6 ft. ■ * 9. 288 yd. 

10, 96 yd. 11. 211 yd. 12. 176 yd. 2 ft. 1 Jin. 

13. R46.4 a. 14. ^17. 15. ^5. os. 4|rf. 

16* * 57 iyd. 17. Ri. 100 . ^\p. 18. 4 *. 8 f *V^rf. 19. 2 $ yd. 

20 . 16J in. 21. R3499. 3*> 22. Ri 14. \2a. 23. sf ft. 

24. R83. 14/7. 10 ’ip. 25. R19. 14a. 20. §$g. 

27. Width, 1 S 4 ft. ; height, 14$ ft. # 28. R13. 6 a. 

Examples. 118. 


1 , 

12 bi. 


2 . 

52 bi. 10 cot. 


3. 

108 bi. 7 cot. 8 ch. 

4. 

207 bi. 7 cot. 

3 ch. 4 ga. 

6. 

357 bi. 9 col.13 ch. 4 ga. 

0 . 

2427 bi. 8 cot 


7. 

* 

4992 bi. 10 

cot. i6*ga. 

8 . 

12188 bi. 19 cot. 14 ch. ’Sga. 

9. 

27 bi. 12 cot. 8 ch. 

10 . 

8 bi. 1 cot. 4 

ch. 

11 . 

6 bi. 9 cot. 

2 ch. 8 ga. 

12 . 

19 bi. 12 cot. 

11 ch. 4 ga. 



Examples. 

110 . 


1. 

400 cu. ft. 

2. 183} 

cu. ft. 

3. 

1574 cu. ft. 

4. 

8{ cu. ft. 

6 . 4952§2 cu.|ft. 0 . 1 

|2$ cu. ft. 

7. 

843} lb. 

8. 100S0. 9 . 3750 times. 10. 48 min. 

11 . 

24 . 12 . 

1 ton 16 cwt. 

13. 

2800 times. 

14. ’027. 

15, 

6a|. 16. 

4 }. 

17; 

16 ft, 9 in. 

18. 2 ft. 

19. 

R1466. 10 a 

, 

20 . 

16407^1 tons. 

21. 817a 

| 22 . 

t33i*. 23. 

4 in. 24, ■ 

5 yd. 

25 . 256I lb. 

26 . 675 lb. 

27. 

60 . 28 . 

15*4041 ft. 29 . 

R5520. 30 . R276, 

. 5 *- 3 A 5 3 M 4 ® 


Examples. 120. 

I, ,4 yd. 7 xi in* 2 . 6 yd. 2 ft. 8 T V in. 

iq. yd ..4 ft. 111 in. 4. 2 sq. yd. 4 ft* 4°I in* 
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8 . 4 sq. yd. 4 ft. 12J in. 

7. 1 cu. yd. 3 ft. 480 in. 

9 . 10 cu. ft. 3 °°fc in- 

11 . 8 ft. 7 '. 

13 . 8 ft. 11'. 6". 8'". 

18. 56 sq. ft. 5'. 11." 6'". 

17 . 62cu.fl. i\ o". 6”'. S'V 


0. 2 sq. ft. 26 \l in. 

8. 2 cu. yd. 20 ft. 1048 in. 

10 . 3C11. ft. 47 ill in. 

12 . 34 ft* 7 ’- 6 "- 
14 . 10 ft. 9'. 10". 6"'. 

10 . . 70 sq. ft. 5'. o". 4 '"- 6 ‘ T *. 

18 . 28 cu. ft. l'. 8". o'". 5 ,t . 4 t - 


Examples. 131. 


1. 

7 sq, ft. 72 in. 

2. 

67 sq. ft. 12 in. 

3 . 

132 sq. ft. 1 17 in- 

4 . 

217 sq- ft. 14 in - 

— * 

5 . 

316 sq. ft. 36 in- 

0. 

129 sq. ft. 54 in. 

7 . 

98 sq, ft. 80}| in. 

8. 

130 sq. ft. 140 in. 

9 . 

228 sq. ft. S3JI in- 

10. 

2459 sq. ft. 107I1 in- 

11. 

38 cu. ft. 1161 in. 

12. 

127 cu. ft. 304 in. 

18 . 

874 cu. ft. 15*0! in. 

14 . 

471 cu. ft. in* 

15 . 

3309 cu. ft. 453 U in- 




Examples. 129. 


1. 

0 . 


11 . 


6 a. 2 . R2. 8 a. 8 . 4«- 4 - 2 i»d. 20 seers. 5 . 

7 s. 5iV- 7 . 5 A 8 - 9 - lorf \ 10 * 

3 4 |t m i. 13 . £2. 12s. 6 d. 13 . 5 «- 14 * 

Examples. 123. 


2 ft. 
361 . 
R21. 


1. 30 da. 
0. 4$ da. 

10. 4 rod. 


2 . 60. 3 . 270 da. 4 . 700 mi. 8. 9 1 - 

7. 7. 8. 4i da. 9 . ”■ 

11. 270. 12. 270. * 3 - 2 * 

Examples. 124. 


1.# R2079. 2- £20- 3 - ^ l 5 * lza * 

5 . £10. 1 Of. 8. £ 4 8- 7 «- 7 - 2 4 °* 

9. £12. 13*. 10. 361 b. 11. R8. 12a. 

13. 2a 14. 8^. I®- & 1 ' 


1 * 7 . £ 3937 -80 
21. R473. 13** 7^ 
28 . R168. 

30. 94a a . 30 - 


4 . R650. 

8. 48. 

12. R9. no. 4 lA 
10 . fa. 6p . 

20. &240. 


18. £ 816 . i 6 f. 19. £ 17640 - 
22. 74 da. 23. R31. 14*. 2i. £ 1 . «*• 

20. !ii:V 87 - to- 1 ** a8, 

ail md. 31. R 937 . 80 32. 17 A days. 
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33. 

16 .V 

34. 

4 6l8. 


35. 

ii7l-‘ 

30. 39>5Yd. 

37. 

40 ii 

38. 

12 n- 


30 

4J3l 

40. R 36 . 

41. 

*9o3. 

42. 

R7. 6 a 6 \fi 

43. 

15 44 

i 2 . 45. R6s. 

40. 

100 plains 

47. 

Q ft 

■* 

48 H390 

49. Ri 

50. 1 lb 807. 




Examples 

125. 


1. 

6. 2 

6. 

3. 

8 

•4 

15. 

5. 10. 

0. 

ii md. 8 seers 

7. 4 

8 2 

In 40 min. 

0. 12 07 

10. 

gt. 11. 48 


12 180 days 13 days. 

14. 

41S days. 

IS 

>• 4 

10. 

C months. . 17. 35iV 




Examples. 

120. 


1. 

2. 2. 

5 

3 3 

4 

7 

5 50. 

0. 67^. 

7. 

22?. 8. 

32* 

9. io£. 10. 

50. 

11. 8*. 

12. 53J- 

13. 

75 14. 

r 4 . 

15. 

2 3i- 


10. 60 yd 17. 7! lb. 

18. 

2 s . 4 d. 10 

. 8 

20. 

10 a. 


21. lof. 

22. 15. 




Examples 

. 127. 


1. 

6. 2 

3i 

3 

nl 


4. 3°sV 

5 24 

e. 

3. 7. 

16 • 

8. 

3hi 

V 

0. 26 W. 

10 10. 

11 

R 12 3 a. 

12. 

{(80. 

13. 

16 days. 14. R118. 12a. 




Examples 

. 128. 


1. 

R93. 1 2a. 

2. 

^47i 

if. 

3 . 

R171. 14a. 

4. 10 a. 

0. 

2 a . 8 p . 

0 

3^ 


7. 

R2967. 3 a. 

8. /4000. 

9. 

R 1920 . 

10. 

^396 

I2f 

11. 

R2880. 

12. ^180. 

13. 

^722 • 13 

i 14. 

10. 

4V 

10. ^3200. 17. £3000. 




Examples 

189. 

/ 

• 

1 

4 | hr. 2. 

m 

da. 3. 

r iVs 

hr 

4. 4 da, ; 

AlBhCfr 

£ 

is da. 

0 . 

1 hr. 


7. 

7 ^f min. 

8 , 4 i hr. 

8. 

30 ^ da. » 

Bit ; c 

; 7\i 

10.' 2to* da 

1 L 18 da. 

12. 

13! da. I). 120 da. 

14. 

4l da. 15. 

Each in 60 da. 

18. 

^ - »• Silfltt- 


18. 

12 hr. 

10. 16. 

At to. 

msi/friuM. ntuia. 


23. 

90. 

32. 

4 hr. 

23. 25 da- 
87. 56 } da. 



ANSWERS TO EXAMPLES ‘A $7 
Examples. ISO. 

I. 2 h. 39^J m. P.M. 2. 2 h. 483^- m. P M. 3. 9 P M. f Friday. 

4. After 112 da. 12 hr. (true time) ; first, 7 h. 48J in. P. M. • 

scroud, 8 h. 18J 111. I\ M. 6. 8 h. 47 ifJ m. A.M. 

6. The slower must be put on i$\ \ min. ; or the faster put back 

13:11 min. 7. 3 P..M., Dec. 3. 8. 9 min. 9. 1 inin. 

10. 4 P.M. 11. Tuesday, 4 PM. 12. Vs min. past 9. 

13 . Tuesday next, 4 h. 54J1U. P.M. and 4 h. 32^ m. P.M. 

14. iollj} min. past 6. 16 . £ sec. 10. 1 h. 50^ m. p. m. 

17. On March 13. at the same hour at which it was put right. 

18. 5 da. ago, at the same hour ; after 235 da at the same hour. 

19. 2 3J fo,;i min. 

Examples. 131. 

1. (i) 10}? min. past 2 ; (ii) 27 t 8 ,- min. ; (iii) 43^ min. ; 

(iv) 24 min. ; (v) 34)? min., and 52 T \ min. 

2. (i) i6, 4 , min. past 3 ; (ii; 32,^ min. ; (iii) 491 1 , mim; 

(iv) 3, : V min., and 29^ min. ; (v) 40^ min., and 57^ min. 

3 * (i) 3 2 n min. past 6 ; (ii) 16^ min., and 49^- min. ; 

(iii) no time ; (iv) 19^ min., and 45^ min. » 

(v) 8, 8 ! min., and 56^ min. 

4 . (i) no tijpe ; (ii) 16, 1 ,- min., and 49 f , T min. past 12 ; 

(iii) 3 2 i*t min. • (iv) 13^ min., and 52^ min. • 

(v) 24 min, and 41 Vr min. 

'5. (i) 38^ min. past 7 ; iii) 21ft min., and 54^ min. ; 

(iii) 5/1 min. ; (iv) 25 ,V min., And 5 1 Vi twin. ; (v) 14 T \ min. 

8- O’) S4i*V min. P ast 10 *. 00 5t\ atld $A min. ; 

(iii) *l ’, 9 r min. ; (iv) 2VV min., *pj| 4 i\\ min. ; 

(v) 13^, 'min., and Soft min. 

7. 32.,?* min. past z. 8. min. past .5. • 

8 . 41 ^ min. past 5 . ■ 10 4 ,\ min. jjaSt 14. 

II. ^min.'div. put back. 12. Gains 56min. 

■. ^ ■** , 

Examples. 132. 

,1. I0 4^ec. 2. 417 mi. x 8. At 7-3° P - M< > 3 00 iw.iirem Cat 
4L 34? tn. A. M. ; 257? mi. from Cal. «. 4$ *€& , 
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arithmetic 


a. 

9 . 


12 . 

14 . 

16. 

19. 

28. 


36 SGCi 7. 3 $ and i\ mi. per hr. 

150 yd. 10. 11 h. 38$ m. A. M. 

12 mi. from Cal. 

5 min. 24i? sec. after B starts. 

240 mi. 17. 6 mi. and 5 mi. per lir. 18 
9 hr- 37^V min. 20. 10 hr. 46 min. 

16 min. 42 sec. 23. 3 hr. 55 min. 


8 . 

1 hr. 26| 7 g min* 

11 . 

1194 mi. 

13. 

7 miles. 

15. 

9 h. 9v\ m. A. M. 

• 7 

mi. 18a. 11} mi.’ 


21 . 46 . 


24. 28 min. 


Examples. 128. 

1. (i) 10 hr. ; (ii) 1? hr. 2. (i) l\ hr. ; (ii) i| hr. 3. 31^ da. 
4 . 300 da. ; 300 da. 3. 3 hr. ; 6 hr. 


Examples. 134. 

1 . 5i®y min. 2 . 79 i\ yd. 3 . 80 yd. 

4 . 9 min. 36 sec. 6. C can give B 5 points. 

6. B wins by 126 yd. 2 ft. and by £ min, 16 sec. 

7. 5. 8 . C wins by 60?j| yd. 

9. A , 1 min. I5|?$ sec. ; B t 1 min. 20J sec. ; C t 1 min. 23 sec, 

10 . A wins by 68|| yd. 11 - 9 * 

12 . A in 16^ sec. ; B t 17J sec. ; C, i8| sec. 

13 . 176 yd. 14 . 5 - 

16 . A in 15 min. 50 sec.; B in 16 min. 20 sec.; C in^ min. 40 sec. 
10 . C wins by JJf 1 V yd. 

Examples. 135. 

1 . i8g\f. 2 . 6 a. 3 . 100. 4 . R2.4a 6 \p. 6. 194 - 

6, 1885. 7 . 10& da. 8. 34 da. 9 . 32. 10 . ioa 


Examples. 136. 

1. 10 . 3.- 45 . 3. 264 . 4. 75* 4. 8 . 6 . io|?. 

7. E 37 . 8 a 8 . 3 a 9. R 74 . 4 a 10 &. 10. 21 mo. 

13 . 43$ da. 14 . 120. 

17 . ioj. 8 ( l . 18 . 8J. 

31 . 2 $. 22. 10 . 

25. 6Joz. 86. £ 98 . 5 ^ 

7 . 80. 4 . 


' 11 , & 


13. 6. 

10 . M, 4^ 
30* 9 . 

fi'"' 


J > 


» ? 1 . _ •• . 

«*/•:.»./S ?**. -V »$• 
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i 

31. 8 . 32. 3 of. , 33. R 6 o. ya. g\\p. 34. 75 ac. | 

35. !9toz. 30. 20. 37. 3. j 


Examples. IS 4 !. 


1. 

R20. 

2 . 

ft 3 ; & 4 - 

3 

. 180 gr. ; 

871* gr. 

4 . 

Rij. 

6 . 

R5 ; R20. 6. 

48 da. 

7 . 

28 da- 8. 

* 

54 -A da. 

9. 

4 da. 

10. 

A man 

in 7 k hr. ; a boy, 

18 hr 

. ; a man and a boy in 5f 

hr. 

11. 

6. 

12. 

10 hr. 









Examples. 138 . 




1. 

7 » 2. 

3 - ,®, 

4 . 

a- * 

1* 

in- 

8. 

ti- 

7 . 

1 8. 1 

0- $• 

10. 

5 : 4. 11 

1 : 4 - 

12. 

1 : 1. 

13 . 

1 : 4 

14 . 7:8! 

is greater. 15 . 

18 ; 29 

is greater. 

16 . 

4 : 5 greatest, 

,2:3 least. 

L 7 . 7 : n 

greatest. 

3:; 

7 least. 

18 . 

Yes. 

19 . 

No. 

20. 

Yes. 21 . 

io2. 

2 »- Si- 

23 . 

*0002. 

24 . 

18 lb. 

25 . 

£\. 6 s. 8 d. 

20. 

45 men. 

27 . 

£2. 5* 

28 . 

30 hr. 

29 . 

ys. 30 . 

14. 31 . 

39 * 


32 . 

7280. 

33 . 

it 

‘2 1 

34 . 

3 f. 36 . 

•06. 38 . 

25 - 


87. 

431 - 

38 . 

12 <T. (ip. 

39 . 

17 :10. 

40 . 

27 

: 64. 

41 . 

2:1. 

42 . 

192 : 240 

: 2S0 

: 315- 

43 . 

; 

j r. 

44 . 

1850c * 

DZ. 

45. 33 ft. 

48 . 15: 16. 47. 



48 . 

3 Q gall 

^20 gall. 


49 . 40 gall. 50 . 

16; 

>5- 


Miscellaneous Examples. 130. 


1. 

17 - 

2 - R204 3 . 

3 *. 5 . 7 s .il s .i; 

3 2 ; 

5- 

A IBS 

*• Sio- 

6. 

R369. 2 a. 

3 /- 

8. 

18. , 

7 . 

9996 and 1020. 

8. 

R65. 15a. 

, bp. 

9 . 8. 10 . 

2 5 * 

11. 

£269. is. 9| d. 

12. 

1584 lb. 

13 . 

3020 men ; 2700 women. 

14 . 

R15 

I. 2 a. 

1ft 

63 times. 

18 . 

3,\. 17 . 123. 18 . 

£1. 

10 s. 

1 

00 

• 

CD 

*■4 

20. 

R8. 2 a, 6 p. to each of 5 R4. 

la. 3 p. to each of the < 

others. 

21. 

» 3 * 

22. 

*0203125. 

23 . a oi£ 


24 . 


25 . 

6. 

28 . 

720. 27 . 

162 dollars. 


28 . 

13 * gall. 

29 . 

112 sq. yd. 7 ft 

30 . 

4&§ hr. 


31 . 

50 years. 

32 . 

10 seers. 

34 . 

083. 35 . 

Kilo. 4 a. j : 

1 ft. 

30 . 

3 *. 

37 . 

im 

88. 

The*first person gains Ri. 

11 a* bp. mere. 

39 . 

455*. 

40 . 

S? * sir- 

41 . if ft 

■ 

42 . 

R 5888 . 
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43 . 

• 14. 

44 . 

4 . 

46 . * 

40 grains. 46 . 

•6552. ‘ 

47 . 

9600. 

48 . 

R2790. 

10/1. ; 

89 3 , 

1 i s-S- 

49 . 

R14. 

60 , 

£22, i8j. ; £7. I 3 J, 8</. . 

61 . 

42 boys 

j 20 fruits. 

62 . J. 

53 . 

4 sq. ft 

. 18 in. 


54 . 

i3i d«i. 

55 . 

R3600. 

€8. 

£i- 7 s - 

ui. and 4 d. 

67 . 

55 min. 

58 . 

27’i. 

59 . 

Rl. lOrf. 6 f). ; Ri. 

9 

60 . 

9$ weeks ; 

; ^ 34 >- 5 s - 

81 . 

4 gall. 


02. 

3 l hr. 

• 

63 . 

I 1 P. M. 

64 . 

I P. M. 

\ 120 mi. from Cal. 

05 . 

172800. 

88. 39. 

07 . 

13J. iota/. ; iJJ. 

88. 

After 

12^ min. 

69 . 

R2120. 

70 . 

£2. os. 

8;/. 

71 . 

2I mi 

■ 

72 . 

128. 

73 . 

•f; 28 

; 42 . 

74 . 

42 ft. 


75 . 

: 4f da. 


78 . Monday, 12 h. 8 in. p. m. ;*i 1 h. 36 ni. A. M. 17 . 66 yd. 
78 . R2560. 79 . 59, r 3 . 80 . 14 yd. ; 7 yd. ; 2 yd. 2 ft. 

81 . l*i 5 o’clock. 82 . 2250. 83 . I.V mi. ; 2 hr. 


St. 

8 mi. per hr. 

85 . 

16 lb. 

86. 

2j{ hr. 87 . ico 8 . 

88. 

72. 89 . 

45 - 

90 . 6 

: 5. 

81 . 

1 

92 . 5 

03 . 

55^ sec. 04 . 

20*^9 yd. 95 . 10. 

90 . 

29 of wine to 

41 of water. 

97. 

A , R5. 4a. ; B , R17. 

1 2d. ; Cy R24. 




08 . 

4}? and 16^ 

min. past 2. 

00. 

30^5 sec. 

100. 18. 

101. 

A cow, ^1 ; a sheep 

, 5s. 102. 

7 : 17 

■ 

103 . J. 

104 . 

7 b 106 . 

4 mi. 

per hr. 


100. 

B wins by ^ yd. 

107 . 

4 da. 

109 . 

2 oz. 


109 . 

2 ga* 


110 

39 ^ 1 * 

111. 

55 min. 


1L2. 

5 min. 

15 sec. 

113 . 

152 da. 

114 

4 gall. 


115 . 

£491- 

Ss. 

116. 

A in f 36 days 

; B , 48 

; Cy 28f. 


117 . 

20 mi. 

per hr. 

118 . 

■ 

360 sec. 

119 . 

* 5 - 


120. 

2:1. 



Examples. 140. 0 

* 

1. Rr. 9 <*., R 3 , 2 a., R4. 1 ia ., R 6 . 4 a. 

2. £8. 2J„ £6. 15f , £2. 14 i8j. v 8. 7. 6$, 7$ tons. 

\ 4 » 7 5 *> teo, S12{20, 125. 5 . £$t *7- 6. 0 . R106. 

IPJ* 8. ibo| lb. 9 . 2501b. 10. 50,000. 

It xa, R12, R16, Rs, 13.. R240, R80, R40. 




1 I®. £&, £6- 18. 12 , 10 , 8 , 

X 8 . 5 #. 7 /. 3 |rf., u. 8 j^, i 8 j. 9 ^ 
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19. 

21 . 

23. 

26. 


27. 

28. 

30. 

32. 


1. 


4. 

7. 

10 . 

12 . 


Each man 5 s. t each woman 35., each boy 2s . 20 . Ii2. 

Men 271 5 women 27 j., children uj. 3 <f. 22. j£i8, ,£12, £9. 

If cu t. 24 . 20, 30, 40, 50. 25 . 50. 


40 rupees, 48 eight-anna piece*, 64 four-anna pieces. 

Each man &2. 8 a., each woman 14 j, each child It?. 

?, I. £■ 29 . r 7 < 2, K30. - 


The 


radii are . and 
J 3 



31. 1 S 0 


142 5000. 


33. 57 . 


Examples. 141. 

R70, 14 100, 14 150 2. 14780, K5?o. 3 /t2oo. , <C 

114500,443000,143000.6. 143372.8a. 6. £a&o, £$bo. £240. 

/17. ioj.,/15, £12. 8. H7, H6, H4. 8.7. 9 . /28b,,£163. i6j. 

*483^. l*49m**.85?S. 11 . ^ico. 

/36b. 13 . 14 168. 1 2 a. 14 . 30. 


Examples 14 * 4 . 

1 . In the ratio of 3 to 1. 2 . 8 I 5. 3 . In the ratio of g t** ; i. 

4 . 197 I 180. 5 . In the ratio of 33 * 2. 6. 1 [ 4^ 

7 . 81 lb. of.cnch. 8. 25 md. at E3, 35 md. at 142 . 4 a. 

9 . At gall. 10 . 20 J 7 ; 5J. ikif. 11 . In proportion of 3, 3, 2, 2. 
12 . In proportion of 1, 1, 5. 13 . 10 gall. 

14 . In proportion of 4, 6, 9. 15 . In proportion of 52, 78, 51. 6S. 

Examplos. 143. 

1 . 3. 2 . 13^. 3 . 7 *- 4 . 4 34. 5 . 11J. 0 . R4. 8«. 

7 . 125. 8. ^2.19.4^. 9 . lost. • 10 . R4 . 8.9$. 

ll.« 8^ mi. 12 . ioi st.* 13 . 14 yr. 14 . 43 yr. 

15 . 8J st. 18 . 11 yr. 17 . H5. na. 18 . R7. 19 . ( $*. 75*. 

! > . % 

Examples. 144. , 

1. 2. J. 3. 4. 5- ij. 8. 835* 

7 . ,^io ici. 8. y. , 9 . 1218. 10 . $ sq. in. 

ll. 4cwt.1qr. 12. R750. ■ , IS. 359*9. 

14. j£6oo. y 15 R 51 . 15 . 7 l. 18- £*& 



463 


ARITHMETIC 


Examples. 145. 

1 . 25 p. c. 3 . i6g p. c. 3 . 3$ p. c. 4. 40 p. c. 

6 . 42 ? p. c. 0. 35 p. C. 7. tfbjj p. C. 8 . 19 $$ p. c. 

9 . 468! p. c. 10. 138 p.c. 1L. 50 p. c. 12. 20 p. c. 

13 . 20 p. c. 14 . 57I p. c. 15 . 2iop.*c. IB. 50 p. c. 

17 . 87$} p.c. 18 . 24 p, c. , 19 . I2|p. c. 

20 . Nitre 75 p. c», sulphur io, and charcoal 15. ' 21 . 8} p. c. 


Examples. rl4G. 

1. 220 . 2. 1200 . 3. 25 . 4. 10800 . 5. 100 . 

45. . 1296 / 7 . 7. R 4875 . 8 . R 5000 . 9. 13000 . 10. K 78 . 2 rt. 


Miscellaneous Examples. 147. 

1 . 10 a. 2. R 8000 . 3. & 4545 fi* 4. 128 . 6 . R 1531 U. 

I 8 . 35 p. c. 7. 54 S p. c. 8 . 2 g J5 p. c. decrease. 9. 50 lb. 

| 10. 9iVP-. c - 11- 18ft p. c. 12 . 9itP iC - 

I 

j Examples. 148. 

1 1 . R 175 . 2 . £ 245 . 3. R 7 S^. 4. R 7003 . za. 

5. R 28000 . 6. / 914 ?. 7. R 3000 . 8 . j£ioi. io. 7 $. 

®. r 10003 . 10 . / 260 . u. ^ 5 * 542 ?! 

^ Examples. 149. 


1 . 25 p. c. 2 . 25 p. c. 3 . 25 p. c. 4 . 33J p. c. 
5. 8^p.c. loss. 6. 7iJ“ P- c. sain- 7- 33 j P- c - 

8 . B8o ; i a. iojf/. 9 . if. 5i^. 10 . 12. 11 . 9f. 4 ** 

It. 3f. 3|i^. 13 . 12& p. c. 14 . 2 fra. 15 . R500. 

IB. 8md. 17. i43forRi2. 18, R2320I5. 19. R320. 

20 . rt ?f. 21 . R2,o.4f. 22 . 8. 23 . 6 p. c. gain. 

24 . | p. c. gain. 26 . 50 p. c. 28 . 2j?</. 27 . Loses 16 p. c. 

^8. 17 p. c. f 29 . 26’, fl ff p. c. 30 . i6g p. c. 31 . R150. 

32 . Riijf. 31 . 25 yd. 34 . Gains 30^ p. c. 


85, 4^>r3«. 1512 . 

** mm -*•' 


■**... 4 a. 

' * ^ 'Vi r !V 4 ' 


v 36, 1 lb. tb 2 lb. 

39. R 23 . 5 . 4 . 

2 i p, t. 43. R 460 . 


37. 2 a. 3 /J. 

40. ig l t 2 . 

41. 331 P*c- 



I 
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Examples. 150. 


1. 

R7. 4 a. 

2 . R21.6<*. 


3 . R45. 

4 . 

R263 . 10.9. 

5 . R11 . 12.6. 


6. R270. 



Examples. 151 . 




1. 

R24. 2. 

£bo. 3 . R315. 

4 . 

£$7 • 

I2r.. 

6. 

U222. 12a. 6. 

/i 12. • 7 . R40 . 13 

. m ; 

R536. 

1 ■ m 

8. 

£32 . 10.6 ; £357 . 15 . 6. 0. R108.5 

• 7 tt ; 

R 334 . 

' • 4 ii- 

10. 

R285. 

11. £ 372 . 8r. 

12. 

R440. 

8. ' 4 $. 

13 . 

£7^3 . 13 • °i\ 

14 . £406 . 4 .• 

15 . 

£226. 

1 . 11. 



Examples. 152 . 




1. 

R33 . 5 . 4. 

2. j£ioo. 

3 . 

£'57 . 

lor. 

4 . 

R5 . 12 . 6. 

5 . R2.0.3. 

6. 

R3 . u 

\ • 7 . 



Examples. 150 . 




1. 

£2. Sr. 

2. R 20 . 4 a. 

3 . R4 . 13 . 

'ai- 

4 . 

£5.4. 6f£. 

5 R6 .. 14 . itVfiV 

6 . U 9 . 14 • 

7AV 



Examples. 154 . 




1. 

= i- 1 

2 3!* 3 . 3 ^ i - 


4 . 

* 9, 
JUS- 

6. 

5 - 1 

8 3J. 7 . 2$. 


8. 

bp. 


t 

Examples. 155 . 



• 

1. 

3 yr. 2 - 

3i yr- 3. 3 I yr. 

4 . 

4 yr. 

9 no. 

5 . 

2 yr, 3 ms, 24 

da. 8- 97 days. 7 . 

64 yr. 

8. 

3 yr- 

9. 

5 yr. 

10 . 15th April. 

■ 

11. 

x6 mo. 


Examples. . 150. 

l.» R750. 2. R4266 . 10.8. 3. ^170.6.3. 4. £1050. 

0. R400. 6. R730. 7. R800, 8. R150. 

0. R265. 10. £33 . 13.4. 11. R672.4.4* 1?* £1022 - 14 . 7 - 

■ 

Miscellaneous Examples. 157. 

L 6J. 2 . R500. 3 . R570. 4. 3 5 r. 6. io yr. 

6. 6 p. c. 7. R9733 .5.4* 8* R400 ; 7*. 9 . 8,^ yr. 
10 . R533 .5.4. 11 . £190. 12. -£30000. 13 . R19200. 14. 40 yr. 
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Examples. 158. 

1 . R41. 2 . 1442.6.11. 3 . R38 .6.6. 4 . 44 14 e .2.8 

5 . /731 -3-3- A- Z 343 ■ 4 • .5- £ b 4 » .6.3. 8. £260.9.1. 

9 . R14 . 2. 2%f, 10 . £31 . 18.9 to the nearest penny. 

Examples. 150 . 

I. R1102. 82 . 11327 . 13 i 1. 3 . R772 .4-2. 

4 . 14 S 55 - 14a. 5 . 442 i 84 . 13 . 4. 0 . 4443-8 . 7 - 7 . 

7 . Ri . o . 10, 8. Ri 1.1.7. 9 - R3278.2.11. 

10, R375 . 3 . 1.1. 11. £90 . 14 . 1 to tlic nearest penny. 

12 . £120. 13 . £250. 14 . £3125. 

15 . £815 . 3 . 3 to the nearest penny. * 

18 . is.f. to the nearest penny. 

Miscellaneous Examples. 109 . 

1 . R2'432. 4 . R625. 5 . 113310.2^. 

6. 85184. 7 . 14 10000. 8. Rscco. 

Examples. 161 . 

1 . R170. • 2. Ri25a 3 . R3562. S a. 4 . £1337. ioj. 

5. £1416.13.4. 8. £1005.6.8, 7 . R1600. 

8. R182. 8 a. 9 . R20000. 10 . £icoo. 


Examples. 10*2., 

* . 

1. . R5. 4 a . 2. R80.3.4. 3 . 

1 p ' 

4, R105.6.8. 6. ,£20.4.81. 6. 

T. £ 4 . 2 . 4 . f 8 . £ 1 . 15 J. 0 . 

10* R482.14.8- 11 . R1077.8.6. 12. 


iyeats^lc*. 

y tkyt'fl?'* 


Examples.' 103 . 

#* yr - . 3 - 31 yr- 
8 . 4 i yr. 


• ‘I 



Examples. 164. 

p. c. 3. -si pr c. 
8 , 5 p. c. 


RiSi. i4<7. 

£* 7 - 8 . 
R 708 . 12 a. 
£38 . 8 . 9 . 

4. 9 mo. 
7. 3 mo. 

4. 2 J p. c. 
7. 3 I p. c. 



ANSWERS TO EXAMPLES 


465 

Examples. 103. 

1. R8134. $a. 2. R53903 . 10.8. 3 - £574 ■ 3 • 4- 

4 . 4 yr. 6 . IQ mo. 6 3J p. C. 7. fttOO. 8. R2800. 

9 . 84 50 ; 6J p. c. 10 . £200 ; 5 yr. 1 L. 8134$}. 

12 . £858.6.8. 13 . 5 ’s offer. 14 .' K6oJ®. 

15 . 50 I 51 ; R49/1. 16 . 20 p. c. 17 . R91S. 

18. ^i7i?. 10 - j£i 88 . 13 . si. 20 . 12 $. 

21. £57 S- 10s. 22. H7128 . it. 10 to the nearest pie. 

Examples. 100. 

• 1 . 82.8 . 10 2 . £247.10*. 3 . £2. 8r. 4 . 888. 13a. 

5 . 6 7 . R9504. 8. R337. 8a. 

6. 20 p. e. 10. i6jj p. r. 11. I2£ p. c. 1J. 33J p. c. 

Examples. 107. 

1 . 7 mo. 2 . 2|*f mo. 3 . 8 mo. 4 . 6 mo. 5 . 9th June. 

Examples. 108. 

1 . R1900. 2 . £242 . 16.3. 3 . R5034. 6a. 4 . 93|. 

6. io6|. 0. Hi500. 7 . 84500. 6. £7440. 0. R70. 

10. £22. tor. 11. £1248. 12. £51779* 13 . £5300. 

Examples. 100. 

1 . R70 2. R1641 .5.3. 3 . £40,000. 4. 827a 

6. £921.41. 6, R779.2. 8. 7 . 86.4a. 8. 17. 

0. 105. 10. £20 increase. 11. 83750 slock ; 811.40. increase. 

12 . 834 decrease. 13 . 820 gain. 14 . No alteration. 

13 . £30,500. 10 . 822,500. 17 . 87200. 

18. 93i 10* mb 20 . 783 . 

e Examples. 170. 

1. 4lp. C. 9. 4 iWp*c. 3. 3i p. c. 4. «• 72,*. 

<0. 74I. 7. 99. 8. 86$. 0. 4 t \ r g , p, ,c. 10. The latter. 

11. The former. 12 . ft p. c. 13 . 87040. 14 . > £3400. 

Miscellaneous Examples. 171. 

L >VV P* c - 8. 2 $ p. c. 8./ tlie former. 4. £ 32 . 

8 . 77 I* 0 . 19 a 7. £1800 ; 2 years soqnpr, 

A i 
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* 

8. 890,600. 8. R1824. 10. 9?. 11. 82$. 

12 . R840. 13 . 108. 14 . j£988o< 16 . 830,000. 

18 . ^4. i6j..; 35 ; 34. 17 . 2261 ; 2260. 18 . R208CO. 

19 . 10. 20. R1000 and 82000. 2L. ^400, ,£1209. 

22. R3200. 23 . 3|| p. c. 24 . Rioo. 26 . R2700. 

28 . £242914^. 37 - ^ 75 i oco • 28 . 1005V. 

Example*. 112 . 

1 - £*75 • ‘5 • 5 . 2 - R3705.7 ■ 3 . 360. 4 . £a • 17 ■ 4- 

6. K2 . 13 . 4 per dollar. 0. no. 7 . RiJ. 8. 14.. 

9. R25. 15A 10. Advantageous through London. ■ 

11. j£i2 . 18 . 7$. 12. 1 lose 10 p. c. 13 . 8 j. 2<4 

14 . ^83.6.8. 15 . ^56:5J. 18 . Ri-u. Bd. 17 . ^80. 

18 . ^4687. ioj. 19. Gains j£ii. 5<r. 20. ij. 4 d . per rupee. 

21. 1 Gold Mohur--* *71...eagle. 22. 1 Napo.-8’55 rupees. 

23 . Ri. 8«. 21 . 2 s. id. 26 . One of the former* 2 of the latter. 


Examples. 173. 

1 . 30. ■" 2. R94. 3 . R70. 4 . 3. 6. 3A mi. 

8 . R 18 . 7. 5 ^. 1 od. 8 . Tea 2 r., coffee is. per lb. 

9 . 'Tea 2s., sugar 6 it. per lb. 10. 2 and 5. II. £900and £300. 


12 . 

25. 30 and 

35 years. 


13. 

20, 10 and 

15 years. 

14. 

A Rsj, B Rt8, CR8. 

1 


16. 

Ri 50. 

18 . 

B342?. 

17. 

95,6c, 18 . 

40, 60. 1 


19. 


20 . 

R6. 4 a. 

21 . 

5 / 1 . 22 . 

1 md. ; 5 

md 

., 3 md. - 23 . 

40 & 

mi. p'er-hr. 

24. 


25 . 1122 

ft. 

28. 

>5^0 min 

. 27 

. 925 min. 


28 . 40. 29. 20. 30 . 70 oz. 31 . 12 gr. 

32 . 11 oxen, 24 sheep. 33 . 84 . 20 years*. 

36 . 3 p c. 38 . 3$ weeks./n> 37 . 19. 38 . 151 b. iooz. 

39 . 44 days ; 2 ; 1. 40 . 200 cu. ft. 41 . 3 hours. 

A %*> 3 hours. . 43 . 65 gallons <; 13 hours. 

J 1 

C * 

Examples for Exeroise. 174a. 

1 . Ten billion, thirty thousand two hundred million, seven, 
himdsed and twenty thousand, and twenty-one. 
i 48910- 1 3 ; 47337 ?* A . 5 s . 11*. 17. 
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5 . 0. 23*0424; 22*9596. 7 . R4 • 7 • 9- 

8. Three hundred and twenty crores, one lac, three thousand, 
one hundred and two. 


9 . 

10091401. 


10. R2 

• 7.: 

5 - 

u. 37 

12 . if 

13 . 

*0001596 ; 

•0051472. 1 

L 4 . lid. 


15 . 18508984. 

i 8 

49110419796. 

17 . 

17 s. 9 d. 

18 . 

48345 - 

19 . sUi- 

20 . 

*7045- 


21 . 

t* 

22. 

CMXL 1 V; 

499. 

23 . 

33211521848. 

24 . 

921. 

25 . 

if 

26 . ij 

53 ‘ 4 t 134 * 

27 . 

• 026 . 28. 

1 5 - 

20 . 

765. 

30 . 

9 * 

31 . 32953856 dr. 

3 2 . 

ij. 33. 

aa- 

34 . 

212. 

35 . 

£t- 

3 J. 5id. 

38 . 13440. 

37 . 

H8. 3 a. 

38 . 

lio* 

30 . 

I 8 H- *<>■ 

3*0688259... 

41 . 


> 3 . I 2 ff. 

43 . 

2. 

44 . 

142114^ 

46 . 

m 2 «r 
a» vo ■ 


48 . 

m 

I.*,. 

47 . 

4 - 

48 . 

08. 

40 . 

7. 60 . 324. 

61 . 

1 1. 

62 . 

3 fi- 

53 . 

700310. 

SI. 

t- 2375 - 


66 . 

I2556875d. 


50 . 

1 min. 30 sec. 

57 . 

124727. 


68 . 

Hi 6 . 13a. 3 \p. 


59 . 

TV 

80 . 

3 P°- 4 yd. 

2 ft. 

3 in. 

61 . 

9 ; 7 - 


02. 

424-8936. 

03 . 

14. 64 . 

453 ' 

6360. 

65 . 

52084 

[■ 

66. Hi 

10328. iff. (>p. 

67. 

225. 88 . 

l 


09. 

3 s- 


70 . 482 

8*04... 

71. 

5456. 

72 . 

340 

po. 5 yd 

. 1 in. 


73 . R4 

■J 3 . 9 a. 

74 . 

7®* 

1 ij. 

Sf/. 

76. 

42 ‘6. 


77 . 709- 78 . 137. 


79. Hi. 7a. Ap- 80 . Saturday. 81 . ff VsV 8 <*- 
83 . f 84 . 43 3 * 8 ®- 729. 80 . ,£125. 5*. 87 . |. 

88. 9405. ' 80 . 120*712. 90 . 7702$ in. 

91. 93412 sq. yd. 92. & 3 ‘ &*. 93. 5 and 7. 94. 25^. 


05. 

275 times ; rein. ‘003. 

08. 

■3*25. 

07 . 2940000a 

98. 

9, 6 and 4 times. 

99. 

326764. 

100. 

4 J. 

101 

■t 7 iV ww- 11- 

103. 

•4461538 

. 104. 

112*4. 

1J05. 

21 yd. 2 ft. 2 j in. 

106. 

1753 . 

107. 

1* 

fi- 

100. 

1241 . 100. 

*000000142857. 

110. 

*00759... 

111. 

*8. » 

112. 

»V U3. 

1296. 

114. 

1386 sq. 

yd. 3 ft. 96 in. 

115. 

f U0. 

3f 117 . 8. 

118. 

Hi. 841 . 8 /. 119. 

220. 

120. 

48. 121. 

00 

*4 

M 

122. 

it* 

123. 

13 * 

124. 

*33of ias. 

3*46i 53$. 

iae. 

£182. 7 j. 

2d, 127. 

* 3 * 

128. 

Wednesday. 

120. 53- 

130. 


131. 

20. 
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139 . '0432. 133 . 3840. 134 . 2 s .3.$.7.673 ; 3.7.19.101 ; 

G. C. M. 21 ; L. C. M. 2*.3-5.7.19.101.673. 

136 . 26. * 136 . 1. 137 . ‘65752$. 138 . * 1 ^. 

130 . 4288*179204. 140 . 250 times. 


Examples far Exercise. 174 b. . 

« 

1 . 3210; 1023. 2. 12. 3 . 3. 4 . i 62 min. 

ff. 46J. 6. J. 7 . 5 P* c * 8. 4,7. 

0 . 4725. 10 . 1050 sq. yd. 11 . 6 h. 27^ m. P. m. 

12 . U46. 4a. L 3 . 3*2804. 14 . 4. 16 . 137. 

16 . 1250 ;'0125 ;‘0000000125. 17 . 85. ioa. 

18 . Monday 8 P. M. ; W min. to 6. 10 . ior.; 6s. 8d. ; 2 d. 

' 30 . T V 5 . 31 . 17J. 6d. 22 . 1855. 23 . 8/ftV 

24 . 300 sq. yd. 25 . 8 hr. 26 . £22. 8s. 27 . 169 l 191. 

38 . 9)V p. c. 20. 999976; 100141. 30 . 172. 

31 . 19251, 18261, 17271* 16281, 15291, 15201, 14211, 13221, 12231, 
11241,10251. 32 . 3 \ hr. 33 . K9963. 34 . 11 I 9. 

36 . 33}. 38 . 5. 37 . 14. 38 . 8750. 30 . 7 h. 34 m. P. M. 

40 . £419. 19 ■ 3- 41 . 401:544. 42 . 4 yr. 43 . 150. 

44 . -ft* 46 . 1015. 46 . 3^ days. 47 . 9 days. 48 . 16: 65. 

40 . ^264. 6 j. 8 ti. 60 . 14. 61 . 80. 62 . 8156. 

63 . I hr. 64 . 70. 65 . 83 ; 92 ; 92 l 153. 56 . /4800. 

57 . 429. 68. *02. 60 . u| gallons. 80 . iip. M. 61 . 12 da. 
62 . In the first vessel ratio of wine to water is 1729 I 271 ; in the 
second 271 : 1729. 63 . ^4840,^4400,^4000. 64 . 20. 

66. 7*875. 66. 453750 tons, 67 . 45 days. 68. 440 mi. 

60 . 7 I i. 70 , 53&. 71 . 200. 72 . 120. 73 . 26. 

74. ,17$ mi. and 9$ mi« per hour. 76 . ir. to$</. *’ 

76 . Each man £y 15*. ; each woman £2, tor.; each child £1. $r. 
7 ft 4 mo. hence. 78 . 250. 70 . 3S8; 11*32 gr. 

80 . 819.8*. 81 * • Loses JJJjf min. 82 . 20 hr. 16 min. 

83 .' 1300 . 84 . £276.6.1. 86 . 8184 or 7434. 

88. £10. 8* 87 . 126. 88. 12 hr. 

80 v * x8f\ days; on the supposition that they work 13 hours a day. 

A ft £3foi c £*40. 01. RfiiijY 02. 850a 
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93 . 61000. 

04 . 

24 yd. per min. 

95 . 9 hr. 

88. H3 ff i s gr. 

07 . 

R2. 13a., R4. 8a. 98 . 

10 for a rupee. 

09 . £1033* 

100. 

128.5016.... 101. 

$ in. 


103 . The clock ought to have been set at 5 h. 3o)}£f m. P. M. 

103 . 130 mi. L 04 . A, R48 ; B t R40 ; C, R35. 105 . R26. 

103 . 63. 107 . §?«■ 108 . 16 ft. 108 . i2jr hr.; A, 4$ ; 2?, 

110 . Ri. 8a. 111 . 4a., 8a., Hi. 8a., R4. 8a., R13. 8a. 

113 . R24i 7 (V . 113 . R660. 114 . R24000. 116 . 73 times. 

110 . 5} ir.iles from P. 117 . laa. 118 . A’s ig oz., 29 ’s 2 oz, 
118 . Rio. 120. £280. 121 . *0218... 122. 2 ft. 

123 . 7^( yd. 134 . Rg. 7a. 3 p* 126 . 40. 136 . R3. 2a. 

127 . 46. 128 . *575. 138 . £12. lor. 130 . 5$ days 

131 . 4^ ft. 133 . 8 ft. 133 . Will lose 7 p. c. 

134 . 120. 136 . 4$. 130 . IS yd. 137 .* hr. 

138 . ^48. 151. 130 . 35, 15, 10, 25. 140 . 47 iV P- c. 

141 . R5. 142 . 576.0297502224. 143 . 50 times. 

144 . They will run a dead heat. 146 . 25. 140 . 9. 

147 . £10. 148 . 3 gallons. 148 . £30. 14.8$. 160 . 3 ft. 
161 . 23J days. 152 . 43 wk. 1 da. 2 hr. 153 . 6 ft., 8 ft. 

154 . Loses 53J p. c. 155 . 78. 160 . £8. 6 s. 157 . 121. 

168 . 21? min. 150 . R105C00. 100 .'6^/2 in., 8 J2 in. 101 . 12J. 
103 . 42 gallons. 103 . 279 ; g. 104 . Breadth, 6 yd.j height, $ yd. 
105 . 25^1 min. 168 . R67. 8a. 107 . 224,336,420. 108 . 545?. 

108 . 72. 170 . AV 171 . 4 hr* 172 . 2i§hr. 

173 . 66 min. 174 . A must pay ir. 3 d. and C is. 6 d. to B. 

175 .- £40. 170 . 11. 177 . £2359. * 5 J * 178 . 1200. 

178 . 36-mi. and 24 mi. per hour. 180 . *333283! francs. 

181 . £1327. lor. 18 ** 12* 183 . * 3 1 3 ^Vi• 184 - *1115718. 

185 . 217! ft. ; 242 times. 186 . 11). 187 . 3. 188 . £7$. 

189 . The former ; customer loses 2*05 oz. in 1 lb. 

100. 58 miles. 101. 79 wk. 1 da. 22 83 hr. i 102. 263,\. 

103 . 3$} days. 184 . £io, 106 . R300. 186 . 6800:7221. 

107 . 20th Oct. 1855. 108 . 780 ac. t 468 ac., 520 ac. 

108 . 3 times. 200. 3426 y<L 201. (i) 40 ; (ii) 60 j (iiig 80. 

302 . A, H247631 ; B , Rl523^«■ 808 . 99iV i £' 7 Wfr - 
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6 

2Q4. i|rf. 206. ‘125. 206. 3175. 207. C wins by a W°f yd. 
208. 19 ac. 209. R345. 2L0. R54. 14^1. 4/$. i tfj s pu c. 

211. 14*. 7|*/. ; yd . 212. *346574. 213. i min. 51! sec. 

214. 60 days. 216. ,£606. 210. After6 months. 

217. ^15400. 218. 2s. 2\d. 2L9. iyY&. 

220. 5000 sq. ft. 221. 322$ yards. 222. 29040 ft. 

223 . R76. 224 . Gains 225 . R550. 13a. 4 p . 

228 A , 1^ of a chest ; ft, ; C, H V,* 227 . 17 in. 

228. 22 yd. 229. 43i J. 230. A, R76 : ft , R76 ; C, R40. 
231. R77C ; 1. 232. 10. 233. ^860. 3s. u^/7. 

234 . 6 yd., 6 yd., 3 yd. 236 . After 9 min. 236 . 10. 

237 . 1 lb* to 2 lb. 238 . i2;Ri46o. 239 . R411. 12a. 

240 . y . Sfffigd. 241 . 7 in. each way ; 7776. 

242 . 2 min. 27^ sec. ; 1080 yd. 243 . 10. 

244 . Better 20 lb., worse 40 lb. 245 . ^500. 246 . 1152. 

247 . ^2364. 12 s. 4 hd. 248 , 2 ft. 249 . B wins by 88 yd. 
250 . R18. , 261 . 12 bus.. 12 bus., 36 bus. 

262 . R5£§§ decrease. 253 . R4. 3 a 1 \ p . 254 . lo \%. 256 . 2501b. 

257 . 13^ days. 258 . 3 * 2, (by volume). 269 . R 30780. 

280 . R276. 1 a. 6 p. 261 . 5 a. 7fp .; H5498. 7 a. 282 . 72 yd. 

263 . 1 min. 264 . ^43^. 265 . 80 lb. 286 . Ri726. 10.8. 

267 . 4<2. 3 p . gain. 208 . /1123 . 15 . 2. 269 . 59 sq. ft. 21 in. 

270 . 39 yd. 271 . 10$ da. ; cii. ft. 272 . 65. 

273 . R95197. 2a. \%$p. 374 . 25.3d. 276 . bp. 276.12 yd. 

277 . 3 da. 278 . 27 da. 270 . 2 st. 7 lb. 280 . R16500. 

281 . 3 t 3 i mi. 282 . 64. 283 . 9 cu. ft. 1397J in. 284 . hr. 

286 . 27. 286 . 40 yr. 287 . 92. 288 . 60* 

289 . £1508. 151. 7}|$rf. 880 * 2399 lb. 7^8 oz - 2BL 160,,yd. 


299. 


293. 

1000 

y,d. 


294. 

17000 : 

18067, 

295. 

t 

3t pice 

290. 

£ 1668. 75. 

«m<c 

207. 

Ra. 9. 

8.. 

208. 

5M»- 

290. 

49* 

300. 


801. 

^89.8 

* 9* 

80 0. 

9, 303. * R370! 

304. 161 sq. ft. 21$ in. 

305. 

25 mi. 

3Q8. 

2176. 

307. R150O. 

808. 

^»3S° 

»■ 300. R2. 

15. 7 b 

810, 

M'S- 

31V, 3 in. 

k . 1 ^ 

812 . 

5 mid. 

ii mi- 

. 813. 

68. 

814 . 



315. 

12 p. c 

>• 

810. 

4 ydr 
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317 . 933& lb. 318 . 49^ min. 319 . iS da. 320 . 33^. 

321 . R44000 decrease. 322 . R1705}^ 5 £i 73 tYi* 323 . x. 

324 . '{/}, J. 326 . Faster 99 yd. ; slower 77 yd. 

326 . £1.18.4. 327 . Just passes. 328 . 

329 . 4IV. 330 . * 42 . yi. 331 . £900. 332 . 

333 . 2 a V 334 . 72 gall. 336 . 4I p. c. 330 . is. 8r£* 

337 . 9a. if>. 338 . 14451a. 339 . 22 mi. . 340 . 4$. 

341 . *49230}^ 342 . £ 7995 * 343 . IS - 9 iV<f'* 344. 5a. 4A 
345 . £150.151.348. 80 min. 347 . 2601. 348 . Rig^iS??* 

349 . £1073. 4.r. 0*6560736^/. 360 . * 4 30. 

Problems. 115 . 

1 . 942. 2 . 10*7. 3 . ir^f in. 4 . 1083. 

6. 80 guineas, 128 half-crowns. 0 . T \y. 7 . 132. 8. £275. 

9. 6£;i56|. 10. 223*358...; 20*057...oz. 11. 34$. , 

12 . The latter. 13 . 3;. n^rf. 14 . 151. n^d., 151. iorf., 15*. 9<£ 
16 . 3456,2304. 10 . 126 qt. 18 . R5, R3, R2. 19 . 2632. 

30 . 3. 21 . 36. 22. 424. 23 . 60. 24 . 02, 

36 . 120000. 26 . 11960 sq. yd. 4 ft. 20*41 in. 

27 . 10 ft. * 28 . io«. 8p. 29 . I 3 t 9 ’ 47 = ft* 30 . 33I lb. 

31 . 8r. 32 . R 1*025... 33 . 395. 34 . 46^ hr. 

36 . R1056. 38 . 6 hr. 5 y min. 15 sec. 87 . 54 times. 

38 . 11 days. 39 . B : n\... 40 . 13. 41 . 50. 42 . mi. 

- 43 . 1 mile 980 yards ; 13^ miles. 44 . hr. 46 . £20. 

48 . 36S mi. per hr. ; 8 h. 37 m. a. m. * 47 . 29}$ mi., I5 S \ mi. 

48 . 9a 9 s s e mi. per hr. 49 . 10$ mi. 61 . 115 min. 

62. 167 min. 63 . 25 mi. 64 . 11-30 a. m. 

61 ?. In 10 min. more. 60 . A £162, B £118, C £104. 

57 . A £1296, B £1872, C £1044- 68. 30. 69 . 3. 

60 . R720, R1280. 61 . 03 . i 1, 22 and 33 dxfys. 

83 . Tea is. coffee $s. iQti. 64 . 30 and tS, 

86. 8 and 12. 60 . 2 20 lb. 87 . 10 gall. 

68. Man R250, each woman R62. 8a., each child R15. 10a. 

69. R24, Ri5, Ri. , 70. 30 yr. and 25 yr. 71. 10 p. c. 

72. I 02 i</. 73. R$. 7 . tf r . 74. 30 times. 76. 12 X. 
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70 . £$ooq, 77 . 4|mi. per hr. 78 . 42||. 

70 . 23 carats fine. 80 . 4$ mi. per hr. 81 . RiiftV* 

82 . 9 gall. 83 . 2:1. 84 . 12 gall. 86. 5? gall. 

80 . 1 : 1. 87 . 3145 : 6424 : 143P. 88. 2*. 4 <1. per stone. 

- 89 . R16060. 00 . R2. 8a. ; la. SA 91 . R; 78. la. ; 10a. 

02 . £7. 15J. 7ft*fad. 03 . 10,25,50,75. 04 - i8j. 

06 . . A R2400, B R900, C R240, D R60. 90 . 28800 ft. 

87 . 15 rich, 85 poor. 98 . 2"’8i5,..cu. in. 90 . R3923i*n. 

100 . R820, 101 . 133. 102 . 7 £ 4; 4 t b a . 103 . £818. 8 s. 

104 . R12960, R 11220. 106 . £48000. 100. 6£ p. c. 

107 . 48 mi. 108 . £10. 109 . 5^. 110. R10538 . 12.6. 

111 . Ki45o8, R12090, R12896, R9572. 112. £19?. 

113 . R4942 4 ( |'. 114 . 45 mi. per hr. 116 . The steamer ; 16 hr. 

1 L 0 . 25. 117 . 76. 118 . 35 measures. 119 . 30 seers. 

120. £690. 121. 52. 122. R9180. 123 . 1050. 

124 . 1 5 * 4ojffj cu. in. 126 . £5. 14*. 120 . 8400. 127 . 144. 

128 . R5000. 129 . 25. 180 . 3$ md. 131 . 2g p. c. 132 . id. 

133 . Ri. 9 a. 134 . R450L 136 . The second is R20 less. 

130 . 7. 137 . 20 da. 138 . R7. Sa,Rio. 139 . R7. 8a., Rg. 

140 . 30. 141 . K2. 142 . 7 and i. 143 . R3. 12 a. 

144 . By 3d. 146 . 56306J ; 12577571 

140 . 11663,1169,1000, 1002. 147 . 48 centres, 31 outers. 

148 . £4. 4 *»£ 3 .£i* 149 . M 8 . 160 . R4500. 

161 . B49. 162 . 89. 163 . it. 164 . in. 

166 . Each man, R2 ; woman, R2 ; boy, 12a. ; girl, 8a. 

166 . 7 I 40. 167 . 10, 15, 2a * 168 . 75 p. c. and 25 p. c~ 

169 . 6)| cwt. alloy, i\ c»t. lead. |cxvt. tin. 100. 8a., 6a., 4 a,. 

101 . 1 md. 162 . R2. 103 . 6a. 104 . 15IKV 

106 . Sf'V hr. 100. 4,hr. 20 min., 7 hr. 35 min. . 

107 . * R46 * to , 8. 108 . 3,^ mi. 109 . 4-251\ M. . 

170 . 18 nti- p^er hr. 171 . 2| mi. 172 . R46. 8a. 173 . R37350.. 

174 . 1 u>. 176 . 7^iV £ r > 170 . R50&5JA decrease. 

177 . 14^.168,160; 84a 178 . R15. 179 . 20. 180 . K400. 

, 10 , U 15)^ 182 . £412., i0j. 183 . English navvies; £4000.. 

;104^' -£ 1 0^10 6 . £ 34.8 . HtVf IS®* H99 3 6 5 a 34375 5<qj. yd... 
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187 . l8 T g A . 188 . 123}. 180 . 2 s. 8 d. 180 . 33}. 101 . 12. 
102 . 48 of each kind. 103 . 90 mi. 184 . 60 p. c. 105 . 31. 
100 . 21420. 107 . R10022. 4 a. 6 \p. 188 . £1239. iy- 4 i 1 r 0 s^ 
1®®* j£ 353- Hi. 7*W- 200. y.7\d. 20i. ^2000. 

202. 11J. 7iV- 203 . 78 p. c. 204 . £4654 "1, ;£i 35 ®s- £9%%- 
206 . 320. 206 . ^3 . 17 . 10$ ; s.r, i$*/. 207 . 1 »oo ft. per sec. 
208 . 11 mi. and § mi. per hr. 200. 2§ days after md starts. 

210. /13116.6.8. 211. 250. 

212. 8 min. 4 sec. ; 8 min. 15 sec.: S min. 26 sec. 213 . 14 min. 
214 . *l22g. 216 . 9{?g min. 210 . R200. 217 . 15 *. 9 5 - 

218 . 75 sec. 210. 29 i»S* 4 mi per hr, 220. £7 . 11 . 3. 

ANSWERS TO CALCUTTA ENTRANCE PAPERS. 

1858. 

1 33 i 2 . 3 . 17320508...;-5477225... 4 . i s Yft oz. 

1859, A. 

1 . 5:22. 2 . 407 yd. 3 . The former ; *2236. 4 . 857? ac. ; 

5 . £2400. 15-r. ogf//. 0 . 13*427 poles ; '17325. 7 . ,£1350. 

1859, B. 

1 - 8333 hr. 20 min. 2 . R6. 3 . ; ‘cc;^ 

4 . 10J 5. 6. 00064; *009 and 40CCco. 

- i860. 

1 . R9963. 2 . 7564; 7071— 8- 29; 2. 4 . R6. 

1861. 

1 .* 2243'i§. 2 . -035 ; « 2 ? s . 3 . £2142. 5 *- 4}d 

4. ”° 3 j|&i> ac. 6. *0316. 

1862. 

1 . '54. 2 . 0H - 7 <j O ; is. gd 3 . 4 . In 25}! mi**. 6. ‘03162... 

1863. 

1. 1 tj? ; 11*2388... 2. SbVoYjV 

4 * 14m days. 6. 31*052. 


3 . £14 *. 7 
«• ^529-4^7i^ . 
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1864. 


1. 

540. 2. J ; 2. 


3 . 

£77. 14-f* 7VW- 

4 . 

4K ; -5885416. C- "014 ; -ooor. 


e. 

6800 : 7221. 


, 1S65. 




1. 

*nlU ; 794048 ; -34>5- 

▼ 

2. 

‘001764 ; 10. 

S. 

; 3 2 9tW yd.; R1023.9 <1.7ip. 


4. 

45 men. 

-6. 

K84. \a. lap. ; tti6. 8 a. 





I 866, A. 




1. 

3 183125 ; I2o3 ; 13316-875. 

2. ,£96. 16s. g\d. 

3 . 

3905 ; 12-3481.. ; 3d. 4 . 12 days. 6. 

£z 

. i6r. 

0-47844726562 5^. 


1866, 13 . 



lr 

1. 

•10444637 ; 1. 

a. 

£21. 

3 J. 6*Jrf. 

3 . 

•00041616 ; 9-042 ; 21 7272... 

4. 

256 : 

156 ; -0256256. 

6 . 

R210. 

a. 


; £176. 4r- 2 \iyd. 


1867. 




1. 

19 mi. 836 yd. 2 ft. 2. 102060 ; 320-87. 

3 . 

Loses -£i. 3J. fa. 

4 . 

* j 9a:M ®' .flVflffi 001275 i 

IVff» 

-001699... 0. 9f. 


1868. 




1. 

nr. 3d. ; 5. 2. 12-375... ; i‘8i6... 

i 

i 

> 3. 440 miles. 


401 | 544. 5 . £12. i8j. \oifa. 


e. S 8| x d. 

t 


1869. 




1. 

4 ; ‘02392609126984. 


2 . 

£10. 1 or. vll. 

3 . 

‘02 ; ‘0000002 ■ '1414... ; *0004... 4 . 

£*• 

7s. 

1 ifa. 6. 16 years. 


1870. 



C' 

1. 

Kt$. li^A ; 8091 cu. ft. 


2 . 

998999I8U; 


t 1 1j *001353 5 (2) 290 ; 2-522^. 


a 

1404 ; 2*0025... 

4 . 

1 Of days. 6. Second. 


0 

• 20703VV 


1871. 

1 . IU73& 13a. 2 . ff V greatest, t Vr least ; £7, os. 3* fa j 1. 

S ', *001875 ,* 67952-25 ; 868. 30. 1 1 />. j *i§ 4 . 

4*'' 5 * 0 . R^a 
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I872. 

1 . ft I 597. »OtZ. 3^. a. | ; ft 1 5. 20 . \ p , \ 25 $. 

3. 5050 ; (i) 075758 ; (ii) 677166 ; 30-84. 

- 4 . ft197.11 rt. 7 ei, 7 A 6* R26:. 8«. 

i« 73 - 

1. (i) $ ; (ii) R2569. "]<i, 7p t ; R48. - 2. *6033 ; ^ ; *5048.'.. 

3 . ft20. no. 4 . 19 yr. 6. 5<r. 7 3 A ; » 549 & 7 *'- 


1874. 


1. 

Si ; 1 '• 161 ; 3328*226128... : -230769 


2. 63 days. 

3 . 

3i"A cu - ft * s ‘Siif cu. ft. 

9 

4 . 1200C0. 

5 . 

R66666. tort. Sfi. ; ft] 08 




1 » 75 - 



1. 

2 ; R50 ; *2213... 2 ,»V 


3 . R35. 4A 

A . 

1416540. 5 . R58. 2rt. 

j 3 s:> 

• 


1876 



1. 

UVizi ? ft 1 3. I3«- 6 Vo A ; -4441 — 

2. 9 ; 23-04484... 

3 . 

I2§ yd. ; fti. 12a. ; ,£215. i6j. 8}<£ 

4 . 200 da. 5 . 4A. 


1877. 



1. 

i ; £ 3 - 9J- V 2. R910;. ia. bp. 

3 . 

£78. 1 is. 

■4. 

125. 6. 39 days. 

0 . 

R3312 ; R219. 


1878. 



1. 

2062*649... 2. 1*00015... 

3 . 

■ 375 - 

A . 

R24. I4<b. 6 1 ° a V- 6. 00994 54365 ° 79 * 

6. 

^512. 9 s. i-g'ad 


1879. | 

to* 

(0) 4 ; (b) ] a V« i 

l! 

4 °°» 5 °. ^* to* llo* 10*00 ■ 2 . 104. 

w 3. 


<f) *02704*5 ; id) 001. 4 . 18 times. 

5 . 68 men. 


• 0 . Decrease ^ 11.4i. 3</. 7 . 18. * 

1880. s - 

1. 100.20,3, IB*™ ; a- (<0 ifa ; M £40; U) 2*65. 

•8. Each toy, £4. ns .; each woman. ^13.13 *.; each man, £27. fc*r. 
4 . 65 gallons ; 13 hr. 5 . C wins by j&VV yd. 0 . R25. 
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1881. 

a ‘ 4iVff ; 3- 8- *78125 • R380. 6 a . 4 . ; 18549. 6. ^15400- 

1882. 

1. 43 21 * 2- £S‘ i 8 j. 9 d. ; * 57 . 

3 . 30030 sec. ; 15016 , 10011 . 6007 , 20 C 3 , 1431 , 463 , 391 times* 
respectively. 4. (i) 1600 , (ii) 27 96424 ... 0. 18 da. 6. R 3 5000 . 




1883. 



l. 

i. a. 30 ; *75. 3 . 

’00694 ; 

R6 ; £10 1 or. lod. 

4 . 

£21. Ilf. 

.6. R 963. 6. 

28^ years ; R562. Ha. ; 75 p.c. 



1885. 



1. 

2 ? * ®sV 2- 

•12 ; *2 ; *30472. 

.. 3 . 

3*46i 538 -£i. iof. 

4 . 

^513. 6j. 6Jrf. \ 

3-1225..., ‘2828... 

6. 

18 ; S^ per cent. 

6. 

The first investment is better ; £ 

>342. tor. ; 3 t Vo per cent. 



1886. 



1. 

6 ? 4 - a- *(.%• a. || 

:? J til 

4 . -5 ; ’ooi i 3 &. 

6. 

^36. i7f. 6 d. 6. 

R28659 6 a. 7 . 

Rl2. 1 

2a. 9 \p. ; loss R133J. 



’ 1887. 



1. 

(*) * ; (*) 350 . 

2. *0203125. 

3 . 

(a) £\y. 13f. 2 \d. 


( b ) R20CO. 

4 . jo. 6. 

R 5 »o; 

6. 1331 ; .. 


1888. 

1 . ,V a. II2CO; 37*96. 3 . 138 44971 ; ^20. i6j. 9 fod. 

4 . ^1034. I4r. 6. 15^ days. 0. 6$ ; £100+ 

1889. 

1. 51*59159412. 2. 8*62126... 3 . ^5247. 2 s. 6gf<£ 

4 roc0127... 6. ^6705.14*. yd. r * 

1890. 

1 . f 3 i 8*393 «• 7«- It* a 7305 405 ; $? 8 - 

3 . Ki77i. ( y 4 . 60 days. 6. R104. 4 a. 

\ 

1891. 

9 . 2 202642. 3 . J&40S. 3a. 4 i l itfA 

,0. R 20800. . fl. 8J yd. 


. K 
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1892. 

1 . VaV * 2. 26219. 3 . ‘312;‘098;'99$. 

- 4 . K1232. 14/?. of*. 5 . ^2500. 

1S93. 

1. (0 5 iVo ; ( 2 ) 3 - 2 . -0789; i** a ; a 1 ri. 3 . ^345. 7s. 3I d. 

4 . K238. 3 a. 2}^. 

« 

45 . {(90,000 in the 4 per cent, stock and 73000 in the 5 per cent. 
Municipal debenture stock. 

1894. 

1 . £yi- os ‘ 2 . ^491. 8 r. 3 . i 6 j. o'375013^1 

- 4 . '9998. 5 . 6 Rupees per head. 

1895. 

X. r00001. 2. K12345. 3 . 3 francs 84 centimes. 4 . 1. 

- 45 . Increase of U47 ; '6832876712. 

1896. 

1 . Greatest number =>23704543, and least number <=8143. 

■ 2 . (1) ; (2) '075088. 3 . 2 2677.... 4 . K531. 3a. 

5 . ijj per. cent. loss. 6. ((21735. 

1897. 

1 . 0725. («)V,. . a. Yes, 3:0th part ; U32. ga. li/. 

■ 3 . 20. 4 . 33 J yr. ft. K6 per share. 8. 17724 - 

ANSWERS TO MADRAS ENTRANCE PAPER. 

1857. 

1. *. a. *019. 3 . R381- 

4 . 1371. 6 . 4 ft. 3 in. 8 . £ 39 . 7 s - 

. 185s. 

1. R49. inr. 1 \lfi. 2. 342350 lb. ; 47 hr. 31 min. 5 sec. 

3 . *23007...of a mtle. 4 . 57 "- » 7 ' 45 " nearly. • 

j6. R774* oa ‘ 8. Gain R25$°£. ^ 

1859. * 

2 . Receipts per week per mile in: 1858 were R6. to. tnore* 

4. ‘006, 6^ ; <620. 5 . ?3 ac. 3 ro. 16 po. 18 yd, 7 ft« 

<8. 11960 sq. yd. 4 ft. 20*41 in. 7 . 7.$’8 ; 8ri, 74 * 6 » 82*1,.. 
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ARITHMETIC 


i860. 

1. 5683I327. 2. 26202. 3 . '2004§. 

4. 5. 34004. 0 . £10871 8«. 1 1 if A 


1861. 

1 . A y £22840. ; By £11420 ; (T, £3806. io<*. 8 / 5 . ; Dy £7613. 5 a . a />. 


2. 

I 25 
* 34 ' 

51 .110 , •! 1 2 • 

1431 i 343- 

4. 

£68. 2a. 5*825536/>. 

5. 

£6714. 12 a. MgS/. 

9. 

1091495*42857!. 

7. 

■065. 

8 . 2C <f* t , per cent,. 

9. 

£202. 2 a. 


1862. 

3 . ijs- 4 . 17. 5 . j^ 47 ®' i8j. 

0. *571428. 7 . 8*039. 8. 9 days. 9 . 45 miles per hour. 

1863. 

i.*' 1962, xem. 123. 2. (1) £206. 12s. 5 \d. ; (2) R2066. yi. 8^. 

3 . (1) $*? ; ( 2 ) 8);2 ; ( 3 J £3- 14 "- 4 . 4*4137 ; 4 u*i. 

6. ,£56. 2 s. tii. 6. 357 3*57 ; 1*414... 

8. £716. ioff. 8 p. ; £358, 5«. 4A P. The steamer ; [6 hours. 

1S64. 

1 . 9 hr. 37 A min. 2. ifg g»eater by 7 ^ l l0 . 3 . 696 lb. 9 6 oz. 

4 . 6. £14. 9«. 4/5. Q. 4} ; *123. 

7 . /115. i8j. 9</. 8 . 3*2743^. 9. 25 miles. 

1865, A. 

1. £22. 4s. iold. 2 . £120. 3 . (1) 10 ; (2)20. 4 . 11 ft. 6] in. 

5 . 2*3804... ; *0670... 6. 12$. 7 . *2083. 8. ,£5888. 

1865, 13 . 

1 . £16666. 10a. 8 / 5 . 2 . 7 da. 10 hr. 25 min. 30 sec. 

3 . £241. oa. 3/5. 4 . *. 8. 50 . 8. Wfii; 

(i) 10(7. 6£. 7, («) 7’31 ; (i) JJ or ’4j. 8. 8 hours. 

** 1866. 

JL n’226875 lb. 2 . £32. 7a. 3 . ; *189. 4 . 57 men. 

* 3 *' ’ft.,, *0r 14*003... 7 . 25 per cent. g. 

?; »t child £5184* and £2592, 3rd £1728. 

- :j . ’ " 
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1867. 

1 . 240 men. 3 . 193 ft. 4 in. 3 . 5. 4 . ’09091. 

5 . R3. 6 . 32 days. 7 . 60 stones. 8 . 25 cli- 

1868. 

1. 2. ^2428. 151. ; ^1238. 135. 3 d. ; £1190. u. ()d. 

3 . .£900. 4 . 1562 ft. B. ft. 0 . 6 hr. 59 min. 15 sec. 

7. K9. 7 a. 3/. 8 . 8|. 9 . 3-7. 6^p. 

1869. 

1 . The second is greater by 07083. 141V50 ’> 793 7454 --• 

3 . 220 yd. by 165 yd. Area*»7^ ac. 

4 . Legacy, R15000 ; each charity, R4500. 6 . R2790. io<*. ; 

0 . A receives 6s. 80325//. more than H. 7 . 12 lacs ; K5. 

8. 36^ miles ; 37 minutes past 8 A. M. 9 . 266 ’ 6 . 10 . 165 daw. 

■ 1871. 

1 . Rs- 2 - 3 . ^419. 19 s , 3//. 

4 . 6 f. 5 . ^233. i 7 /- wi- ; SW. e - 2 years. 

7. 1 25. 8. 4 sq. in. 9. 70 oz. 10. 22 miles. 

1872. 

i. 8 gall. 2. (a) £ ; (fi) 2 3 . R2080. 

4. ,’03322751 ; (a) ’014 ; 2A. 5 . 8j p. 0. R76S0P. 


7. 

(2 a. in the R. 

8. 1000 oz. 9 . 

R:o. 5 a. 10. 121 yd. ; 6} sec. 



1873 . 


1 . 

76 ac. 

2. 1 ; 25. 

3. £1000 ; ^4000. 

4 . 

*35 measures. 

6 ,. 18 miles. 

8. R770 ; 1 p. c. 

7. 

£icoo ; 2 and 

2$ years. 

8 . R13680. 

• 

9. 

8 yd. ; 3 hr. 

10. Faster 99 yd. ; slower 77 yd. • 



1874 . 


L 

39 i 3 .» 9 - 

a. ns. 6 d. 

3.. (*)?;(£)* 125. * 

4. 

9S. id J; ^pf. 

5. f ,50 seers. 

9 . /250 ; 4 per cent. 


£690. 

8. 377 J cu. in. 

9. 2:1. 10. 2 $ miles.- * 



ARITHMETIC 


J $0 


i8 ;5. 


1. 

H441. 7<7. 

2. 

i'6i ; 11 344 |- 3 . 

*022916. 

4 . 

io£ days ; 4/# cu. ft. 

5 . 

R46.8a. 0. 

3 2 . 5 . 7 2 .ii 2 .I 3 3 .; 5 - 

7 . 

15 ft. 8. ,£1600. 

0 

67 yd. ; 125. 10. 

9 P* c. 




1876. 


1. 

55° yd. 2 . R8, R16, R24. 3 . R19. 15a. 4 . 10 days. 

6. 

Hi So. 0. R1224 

|I 5 • 

7 • 3 i 7 - 

1775 ft. ; 2510 ft. 

*. 

£6;. 0. R421 

; 10 

p. c. 10. 

R 33750 . 




1S77. 


1. 

R603. 13a. <#. 

2. 

13^ days. ^ 3 . 

.017 ; 35 0622... 

4 . 

K17. 1a. 8ft. 

5 . 

13 percent. 0. 

R103. la. 3ft. 

7 - 

£■49 »6j. 

8. 

R4200 0. 

4J- measures. 




1878. 


1, 

(") U1239.13a. jft. ;| 

^)R 5 » 738 . 3 *. 

2. 52 days. 

8. 

(a) ’00032 ; 3*2 ; (6) 8. 


4 . K9180. 

5 . Ri,Vf 

8. 

R276. 5 a. 3ft. ; 31440. 


7 , 27 days. 


8. 

0047... ; 27-6568... 


0. 25 shares. 





1879. 


1. 

K606. 11 a. 3}tft. 

2. 

10 days. 

3 . R825 ; 8 p c. 

4 . 

R13. 2a, lofft. 

6. 

2 0918... ; ’ 5773 - 

0. R68. 13a. 4ft. 

7 . 

£ 1780. 19T. 8 d 4 f d. 

8. 

R11 

0. 3 hr. 40 min. 




1880. 


L 

6} ft. 2. 3 miles. 

3 . 

4 . 3 annas. 


6. Width, l8$ ft. ; height,. 144 ft. 6. 2469 ; *0788... 

7 . 7$hour*. 8, 3$ percent. 

0, - Each child, 1(960 ; e&ch brother, R495- 

1881. 

1 , R241. 8a. 8ft, j R5267,11 a. 7 Ip. 2 . R666.12a. 

^3755®* i ' 207 °»m 81 A {isiro ; fj|; }f. 

R10021.4*. 6fc. R28500. 

flower »S& s$ 4 » j faster 2955 miles. 
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, l8S2. 

1 . ’387. 2 . 9. 3 . 13 ft. 4 in. 

4 . 294'l5i. 5 . (a) 210 ; (b) 179. 

0 . (iz) Percentage obtained by A is 52, 23 69, C 6 j’2 , D 57.2, 
E 6S7 anil F 40'2 ; (£) 64^3 in Arithmetic, 55*4 in Algebra, 
46*2 in Euclid, 67*1 in English, 65*2 in History, 62 in 
Geography, 41*9 in*Handwriting ; (r) 60 per cent. 


7 . 

•428571. 

8. R1711. 1-2^. 

9 . 675 lb. 



1S83. 


1. 

27 gallon: 

5 . 2 . 4 d. 3 . 27 days. 

4 . 4 hr. 

6 . 

£1345. i6j. 8//. ; £107. 13.V, 47/. ; RS per cent. 


6. 

yf, 4 hr. : 

:o min. ; /*, 7 hr. 35 min. 

7 . £190. 

8. 

0. 

9 . 1000 yd. 




1884. 


1. 

X. 

2 . R1455. 4^7. 4/. 3 . i'oogo4... ; io7*9>6. 

4. 

R962. 3>r. 

5/*. 6. The side of the cube is 7 in. ; 7776. 

0. 

A R4S0, 

B R533. S a - 4A> C R466. ioi/. 8/. ; 1 

1 per cent. 

7 . 

K3125. 

8. £8. ' 9 . 4J per cent. 

10. * 42 1 1 . 9 71 . 



1885. 


1. 

1. a, 

64 Rupees. 3 . £1. 6s. 0^/. 

4 . £19. V. 

5. 

1 IJ. 10 \d. 

0 . Rt920. 7 . 3J. 9 </. 

8. 4 years. 

9. 

£5000. 

10. '9196 ; £4. 2 s. 6d. 

11. 350000 men. 



1886. 


1. 

r. 2. 

■9705. 3 . £ 2 . j ur. 5f/f. 4 . 

& 39 S 5 - 1<*' i J A 

5. 

l-i 3 p. m 

1 . 2nd July. 0. 60 men. 7 . £ 

iiooo. 8, £180. 

9. 

R17. 8rt. 

10 . 520344 000 cub.-ft. ; in 

1 . 


1888. 

1. (1) £116566. 8 s. 7 ^(f. (2) 8142076. 4rf. 2. 

3 . ia. 4 i >.; ‘114583. 4 - £721. I 5 * T ‘ SfV* 6 * £ 335 °co. 

0. ^416.1,32.4^. 7 . H7.8. Increase of R502. 8a. 

9. H500000. 10. 500400. 


c A. 30 
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ARITHMKTJC 


1889. 

14004 . I2JP. 4 l<£. t H103992. I 2 ft . Tp . 

JJ. ’68273629 ; 6 s. g$d. 4 . K1730. I3<r. 


2 . I 

6. R48. iit. 


8. 

£1094. 13*. 9'' 

7 . K2800CO. 


8 . 10 days. 

9 . 

7500274 . 

10 £39- 3 *- 9 ^- 

11. 208008. 



1890. 


% 

1. 

342 ac. 2 10. 39 i>o. 

2 sq. ft. 36 sq. in, ; 

160 yd. 

2. 1*5. 

3 . 

R< 1753 $ 8 . 9 "- ~l li - 

4 . 30 weeks. 


6. U' 744273. 

6. 

4 months. 


7 . I 

ncrcusc of £397. 

8. 

12 cwt. 1 qr. 19 lb. 

4 w - ; £33' -*■ 6#r. 



0. 

343: 1&9. 

■1891. 

10 

iyi 87-171. 

1. 

£42900. 

2. Hi. \\a. 8/>. 

3 . U 

y.\oa. 2,‘ 4 ,/. 

4 . 

9 ; 46-94718. 

5 . 12'. 

6. H6. 6n. 4^. ; Hi58. 


7 . £291. 9J. 5^. nearly. 8. 2o f afternoon. 0 . io</. 10 . Kyi 80. 

1892. 

1. 3H993 tons. 10 cwt. ,12 lb. ; 219505 kandis 7 md. t tis. 

7 palams. 2 . 3 . 5 s. id. ; '0037115625. 

4 . R67567.90. ?}p. 5 . £416. 13.5. 4^. 8. 3700965. 

7 . 3221625 ton*. 8. K355. i3rt. 4 p. 0 . K55. a/k 

10. 3»\ per cent. 11. 25640000. 

1894. 

t • 

1. 142130333. Wtf. 9 p, ; 755 mi. 4 fur. 2 pa. 4 yd. 2. J. 

*• **1593. 4a. s%p. 6. K93333. $«. 4p. 

8* £976. 1 u. 3*f- 7 . it23. I2«. 4/. 8. 4^ miles', 

.t 8. R1062. 10. 14*1625 per cent. 11. 9*007321 o. 

« 

• ANSWERS TO BOMBAY ENTRANCE 1 'APERS. 

%* 1S59. 

7 t - ■ 1158* 7 ,7 « 3 . 8£. - 4 . J<j\. 8? 2j\ji. 

7 . ■ da. 8. :oo 975 . 9 . i'5&i...; *25 ; 1010101. 
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10 . 15*4041 feet. 11. U12550. 14 a. I'ljs/. 

12. Kach man, H83l ; each womanj R55P ; each child, £277,. 

i860. 


1. 6aa]{ac. 2. 21 j ft. 

6. ‘000018 ; 18c0000 ; '01536. 

7 . Income increases by U500. 

9 . 144169. ga. 29}} years. 

10. 3 tons 4 cvvt. 3 qr. 4 ib. 13 oz. 

l86l. 


4 . 11 8123 ; -559375 

0- £ 720. 

8. 141852. 14 a . iol/b 
It. 7 6 feet. 


2. {450648. if 3 . Rr, fa. 7.'isVvA 4 . R>233» IS 1 ** 

5 . 13 ; U4. 6*7. 4jV. 0 . (1) -34765625 ; (2) 00084765625 ; 
I)) 84765 625; 1250; *0125 ; *0000000125. 

8. ftiimj 9 . Simplelinlercst £50; Comp. Int. /51. 

1862. 

1. 3 ^' + 4.r r ' + 5 .ji + 2a* ? 4-jr-+6^ + 7- 2. 248-3... ; *004028... 

33K?!o7»o y ears * 2 4 ° rupees; 360 two-anna pieces : 

960 pvsas. 5 . t^s- 6. 7 . *0891 ; *2986... 

8 . R2164.6z/. 2\/f. 9. jyg... 10. R93/5 ; R86S:-. 

11. Hi. 3fi.‘ per 100. 12. 8*2265625 metres. 

* 1863. 

' 7369* 8. R45. 3 a. 4/. 3 . 2 s. 4 d. 4 . A, B, C, R615 ; D , R410. 

6. 91 da. 21 hr. 14 min. 15 sec. 6. -0246; 940625. 7. 215*484... 

8 - R 333 . S*- 4 A 9 . £11. us. stfti/. 10 . Ri8. 

1864. 

r . 3 ; common measure 3. 8. 5656567742. 4. 

5 . 42617415 ; 3888*8985 ; 759727*26738 ; 21*86... 

6. Saltpetre 840 lb., sulphur 112 lb. and charcoal 168 lh. v 

7 . 10737- 8. A's R345>2<' ^?’s R28765 and Os Ri046*3*J}. 

9 . tt 16043. 13,/. 4ysA 10 . ■ 1584 lb. 

J865. 

2. R40457. Hrt. 9 fi. 3 . R52. 4 . 405756 ; R12065. 12 a. 

8- 8. *03 : *032258064516129} *03125. 
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ARITHMETIC 


7 . Increase by 63. ja. 4 2 gjt/i. 

8 . a R22222jj; b R333334; c R44444S; r > 1^*531 S; 

£6307*69^5 ^623076^. 

8 . 12 shares ; 61460. 10 . 53 hr. 11 . 416*4; 12*3. 

1866. 

2 . !§;(«) II* 3 . R2000; $5000. 6. *14955357 *4 28 - 

8. (0 44*153157 ; (ii) 11-569328 ; (iii) '4995 c oi; <i v ) 50000 ;(v) 46 04. 

7 . R1636363/1 ; increase of income 610000. 

8 . ^515. i6j. 7^^'. 9 . i 4 a. 3 p. 10. 6^-months. 

1867. 

«• 3 . 2, 5 # 3 t 3 , 7 , 43 - 3 . M.?}- 4. 857^42 ; 

5 . 788 423. 0 . 4$<r. 6 T V 8. 90 men. 9 . 3 yr. 8 mo. 24 da. 
10 . 110 ; 90 ; 30 ; 10. 11. 78 0064... ; 0158... ; ’3902... 

12. 641. I0rt. 8/. ; 8 cvvt. 1 qr. 20jJ| ih. 


1. 52$ yd. 
friuA 

7 . 676363*63. 
10. 9-r. 4n*VW- 


1868. 

2. 614557- irt- 
5 * ;£ 2 5 tVcViVft ■ 
8 . iftf P er cen< - 
11. 23 men." 


3. 4 V4 G- 

6 . 45‘^9 2 3°7- 
0. 466. 

12. £ 30. 4J. Sfrl 


1 , 


0 . 

7 . 

10 . 


0. 


O. 


10. 


1869. 

97 ; 1008. 2 . 1. 3 . 2. 4 . g it S V- I. *6489583. 

6393 ; 6656. 5a. 8j£. ; 61050. 2 a. Sp. ; 61181. 7a. 

4 per cent. 8. ^1340. u. 10*95375^. 9 . 9 days. 

Increase 6428. 11 . 1769 ; 20*83. 


if *11*8208. 3 . 

401 . 544- ?• 

^35. i 6 j . 10 \\ tl . 
•3146^2..* r 8 i 659 o... 


1870. 

3 v, m 4. ^8i. b. R23600. 

£dwt. gr . ; 3 dwt. l $ % \ gr. 

0. 6900 ; R600 5 62190. 

11. /5854V 

1871. 


1 . 192009 mi. 2 . 1287 ; 9009. 3 . Tgffc. 4 . fa ; §? ; 65. n a. 

. ft. £ 606. 0. 7. 9l?j i 62956,. 4 a . 

0 . 83149- 9 - 5 &J!* decrease. 10. 1055 subscribers. 
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1873- 

l. 2 . 13-c. 10W. ; 3 . fi V 4 . R1500. S. 7$ hours. 

8 . .£2376. 5f. 7 .' 30780 8 . 76. 9 . 55L 10 . 1234. 

1874. 

1 . f ■ 2 . 4 8. 3 . s tt 7 . 4 . ^213. 12.P. 

6. 1*14586. 8. ip. 4 d. 7. R26. 

8- 7 'h P er cent - ? R1840 interest veailv ; 4/;,■ per cent. 

0. 36 miles and 24 miles per hour. 

10 . They are in order of magnitude. 


1875. 


2 . 2i mi. 6 fur. 33 po. 3 yd. 2 ft. 7 in. 4 . 

6. 1 Ti&. 8- * : A ; J:|. 7. 

8. 6792^. 0. 27-3 ; 32. 10. 3* fi 5 -f.; 4iV- ; 

11. R18750 ; R56. 4rr. increase. 12. 


528093440. 

io'oi;. 

5 * 11 * ; 7 U-f- 
3*25 sq- ft. 


1877 . 

2 . /? is 4 \ of a mile in advance of A . 3. 

4 . Tea R2. 8«., sugar 2 a. 8^. 6. 217& ft. ■ 242 times. 

8 . ^4 R8so, /? R846 and C R1182. 7 . ^650. 

8. ^818. 8 .r. 0 . ‘0061. 10. 9 B Vff miles, 

1878. 

1. ^90. i8j. njff. 2. i. 3 . ^4. or. gd. 4 . 83 ft. 5 in. 

5. 25 per cent. 0 . R7678. 2«. ; io«. 2 85^. 7 . ^1500. 

8 . £215. Sj. 9aW* 9 /20. 10. /2890. lo.r. 


, T879-80. . 

1 . 48023601545942521. 3 . £5. os. o\d. 4 . 1 ; {b v 

5 . Rio. 0 . 3 i l iVda P er cent - 


1. ; 4$ ; 6gf. 

4 . 2 years. 


1880-81. 

2. 3oijj sec. 

5. £273. 8 j , 9 d 


3 . 26 coolies. 
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• 

ARITHMETIC 



1 

lSSl-82. 


L 

^1508. 15*. 7|J8</. 

2. 1 minute. 

3. 10*. iojj//. 

4. 

R2646. 

5. 4 per cent. 

6. -83;75'f- 



1882-83. 

■ 

1. 

II*. 11-25*/. ; -03671875. 

2. 24 posts. 

8. 

9} weeks j ^341. 5*. 

4. ^4328. 2*. 6 d. 5. 

77 yd. 2 ft. 11 in. 


1883- 84. 

1. (a) 16,000,075,040,002 \{b) 1 ; (c) ^24. 19*. 

а. 360 ; 2nd, 72 J 3rd, 60 ; 4th, 45 ; 5th, 40 ; 6th, 36. 

3 , 22 yd. 4 . /S6, ijj. 5 . 13312 ; 93*05 ; 9*1. 

1884- 85. 

1. f; 725; 13*. 9 sV- 2. £2. gs. off//. 

3 . ^15. 16s. 2d. 4 . £7 increase. 6. 4 per cent. 

1885- 86. 

1 . *4857142 2 . 113 boys. 3 . qr., £i^ 0 . 4 . £j2.6s.8d. 

б. The latter investment more profitable*; j£ 457 |g 3 . 

* 1886-87. 

1. 5x7x11x13,22-9999891208453... 2. 192]; ft. 3. 

4. (i) 7 ft. 2 inches, (ii) 3-5752. 5 . £5103. 8. 3{*? per cenf. 

1887-8S. 

1 . 6. 2 . 19*. 3 d 3 . 20 months. 

4. 20 ; 7 ; 5*. 1} d. 6. 5^. 4/. 

[889-90. 

i- 2* 2 . 5J ft. long by 5 2 ft. broad by 5^ ft. degp. 

8 . 5-15 o’clock. 4 . ft 32000. 6. 3 parts of the one to 13 parts 

« of the other. 

* 1891-92. 

1 . (i) (ii) '8j. 2. Weight allowed is too lb.; they had 2 cwt. 
and 3 cwt. 3 . They last agreed at 10 hr. 30 min. p. m. 
when they both indicated 10 hr. 30'. 50". 4. {1640. 
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1892- 93. 

1. ‘00502083 ; 15 annas pie ; l. 2. 10 days. 

8. 3 hr. 30 min. 4 . £259. 3*. $\d. 6. 401 : 544. 

1893.9+. 

(Set in the Mojussil.) 

1. 20577 ; 39690 ; *51844293272864701436130007... 

2 . £\\, iij. 6frt?. 3 . 2 cwl. 2 qr. 20 lb. 4 . ^83. 6f. 8 d. 

5 . 12& hr. 6. 4 lb. of the inferior to 5 lb. of the superior quality. 

1893- 94. 

(Set at Bombay.) 

1. (i) 24 ; (ii) f ,V 2. £32. \\$. 3*\d. 3. 3^ months. 

4 . £3. 2/ a f. 5 . ®* At the same time on the after¬ 

noon of the 23rd August when the first clock will show 1-46' 
and the second 2-16'. 

, 1894-95- 

1. 146097 days. 2. 156. 3 . 30. 4. 1}$ days. 

6. H2160. 8. 772; 15! annas. 


ANSWERS TO PUNJAB ENTRANCE TAPERS. 


1. 1,001,031 ; 766, 

4 . 1 ro. 14 sq. po. ; 72 


I. 2881161... revolutions. 
3 . R800. 1 a. 9 \p. 

6. R3992. 11a. 


1. is. 11*6 7d: 

8. 34*3168 j 5 858... 


i»;s. 

3. (0 (2) US- 

6. 999 ; 1772... 6. 15. 

lS/6. 

2. R3281. la. bp. 

4 , 22? seers for a rupee. * 
fl. 220 days. 

1877. 

S. (a) 18 min. ; (i) li.Jf ; n'8208. 
4 . («)R 4838 !?i( 4 ) 53 ii?; 83 >J?- 
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ARITHMETIC 


I878. 


1. 

ft5- 1 on. 2$. 2. 

» 197802. 


3 . *0063 ; *00296... 

4 . 

338 sq. ft. 5 . 

5 per cent, per annum. 

0. *316... ; *0001 



1879.. 



1. 

(A) 5 and ;-28472 2. 


3 . 2*115...cn. in. 

4 . 

( a ) sV 8 ff 4 s J (A) '0316. 5 , 316*227... 

yd. 



i88r. 



2. 

9*45 ; 2*2371... 

3 . 03168,.. 


4 . R14. 1 34T. 8 4 V- 



1883. 



1. 

‘6848 2. 

12. 

3 . 

V) Hi- 

4 . 

3| hours. 6. 

140 ; 170 ; 190. 

6. 

R507. 8a. decrease. 



1884. 



2. 

•02688, *002688 ; 

25*6, 2*56 

3 . 

1. 4 . roooi. 

6. 

R62. io«. 5} jj$. 

0. 8<r. 

7 . 

• 

The former greater. 



1885. 



1. 

1 ; 123 times. 

2. 

■08125 ; *0063 ; 63896!. 

3 . 

ft884. 15 a. 3$. 

4 . 

£9- I 5 J - 

3 . 

7056 ; 2420 sq. yd. 6. 

The latter ; R49000. 



1886. 



1. 

‘375 J *612... 

2 . 7895. 3 . 

i 

4 »* 

4 . She loses. 

3 . 

R195. 13 a o'g6$. 

; R172. 8 a. Sjfrf. 

It 




1887. 


1 


1. (c) 3*025. 2. ^133. 6s, 8 d. 3 . R9. 6a. 8J&*. per maund. 

i. »3* 6 ^a J ; R22i^ 7 R ; Rigs^f. 

3 . ft 11029. 6a. 7xifi. 3 . 1 321... 

1888. 

1. tf\tt 3 . ffj. 3 . 16 days. 4. »7 per cent. 6 . 32*867. 



• ANSWERS in AT.T.AHABAL> ENTRANCE PAPERS 


439 


iSHp. 


1 . 

■322083 ; 799. 

2. 2 

^ miles. 3 . 

3 7651 ; 2 min. 6 sec. 

4 . 

Hi 4. S/r. ()-/>. 


5 . 

V3 greater ; the latter. 




18,50. 


i 1 ’ 

('»)*; (f>) '015789.. 

. 2. 

s . " r, 

7 .“i • tf 1 ‘ 

3 . £1314.13.9.9^. 

4 . 

8320 men. 

F. 

k86 

0, 2/J. 

t* 




1891. 


1. 

(1) 1 .} t (2) 11. 

2. 

■0064453125. 

3 . 10 years. 

4 . 

£2co ; 5 years. 

5. 

45 gallons. 





r 8c j. 


1. 

-J, : the latter comes nearest. 

2. 5'90625. 

3 . 

2iX972'!6 gallons. 

4 . 

£1 0 166", ; £6coo. 6. 17 v. 3 (L per gal. 



• 

189 J- 


L. 

R1000600. 

2. 

13713729^02. 

3 . ‘41421. 

4 . 

Hi 7 - 5 "- 'A/- 

5 . 

32 miles: 

1894. 


1 . 

•57142S ; ‘428571. 

2. 

Length‘44 f:„ 

bieadth 33 ft. 

3 . 


4 . 

Present value by common calculation 


?>., by deducting interest is R987. 8.7. ; present value by- 
deducting discount is K987. ion. sAf/*. 


1S95. 

1. I'07I4285. 2. T-JJlb. • 3. ^.Wi,/529, ^ 1311 . 

4. £‘2360679. 6. Length 76-2 yd , breadth 38 1 j’d. 


ANSWERS TO ALLAH ARAD ENTRANCE PAPERS. 

1889. 


■f. 


l- 1A ; 1*384615. 

3 . '0316... ; ‘qi. 
0. 8 davs. 

V 


a. Or) 3^ ; (ft) -oooj ; ’00296... 
4. R13C0. 6 . 12 min. 40 jy sec. 

7 . 39 $ miles from their starting place. 



ARITHMETIC 


49° 


1. *696294007 ; 36*55086... 
4. *99999... 


1890. 

2 . . 3 . R8600. 13a. 10 

6. 2*115...cu. in. 0. ii/t in. 


1891. 

a. liS'irmrdl 3. 4. £ per cent. 5. 

\ 1892. 

2. (a) 12 ;(£)%>-, ./ f , *84375- 3- 56^ day-,. 4. £$. 

5 . roooi... 


1893. % 

2 . 2 fur. 12^ po. 3 . & 3 - 4 . ,/u- u- 3 .$^ 

5. /350. i is. 8 d. 0. 1869. 

1894. 

L' («)999X807«806193. (b)-\. 2. (a) ooof;. (b) 5*059. 

3 . 444 miles. 4 . 1*555. 

1895. 

1 . (b) 4 feet square. 2 . {a) /*,Vj ; (b) 1*7724... 3 . R5700. 

4 . R7.6.11 1 and R4 . 15. 3?. 5 . 150 yards. 

1896. 

1. ' ( a ) If{, ; {b) 25. 2. (a) *0203135 ; (b) 200*001.. 

3 . 178 br. 52 min. 30 sec. 4 . 7} miles. 5 . R2800. 


L 47; 127041. 


1897. 

2. *285. 4. ^315. 5. 2 203*9 0625 francs. 



APPENDIX. 


A. To prove that the multiplier and multiplicand may lie 
interchanged without altering the value of the product. 

For example, to prove that 5 x 4-4X 5. 

Place 5 dots in a line, and repeat this line 4 times. The number 
of dots in ri row is 5, and there are 4 rows; there¬ 
fore the number of dots altogether is 5 multiplied. 

by 4. Again the number of dots in a column is 4, * * ' * 

and there arc 5 columns; therefore the number of dots.. 

altogether is 4 multiplied by 5. Hence 5 x 4*=*4 x 5 . 

B. The product of a recurring decimal by a whole number 01 
by a terminating decimal maybe obtained without converting them 
into vulgar; fractions. It is evident that the ptoduct in such a case 
will be recurring decimal, and that its period will contain as many 
digits as there, are in the period of the multiplicand. 


Example 1. Multiply 3-2456 by 7, 714 by 4, and 1*236 by ii, 

(i) 3*2456 (ii) 714 (iii) i’236 

7 __ 4 II 

237192 2 856 Arts. 13*596 

3 3 

2271*95 Ans. A ns. 


Here, ive multiply in the usual wav, and increase the last rigtnc 
in the result by the figure (if any; carried from the first (to the left) 
column of the period of the multiplicand. 


Example 2. Multiply 6*227 by $*26. 

(a) 6*227 ( 3 ) 6*227 

8*26 8*26 

37362 + 1 373^3 

12454 124U 

49816 +2 49818 


(0 6*227 

_876 

37363 

12454 * 

' 498^818 

5143726 

_1 •- 

51*43727 Arts * 


Hertftfirat tve multiply as in thcr-case of whole numbers, and 
increase the last figure* of each partial product by the figure (if any) 
carried from the first ( to the left) column of the period of, the 
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multiplicand. Thus wc gel (b) We now add these lines in the usual 
way, but to do this correctly wc extend each line (eNcept the top 
line) as far as the right-hand figure of the top line, by repeating 
the digits of its period, The number of decimal places as far as 
the end of the first period in the result must be 3 + 2, t\e. 5. We 
therefore place the decimal point to the left of the 5th figure from 
the end ; and the required product is 51*43757. 

T \ 

Examples : j*.3256 x io«= 1 3*2 

Ex ample 4*/ *3^5^ x 100^*32562 Xxoo»* 32-565. 

Example 5. *§x lOco^sssS* 1000-555*5. 


C, To divide a reaming decimal by a whole number, we 
proceed as in ordinary diwsiw, ;• but instead of bringing down a 
?ero each time we bring down the digits mhi^pei ierl in rotation.. 
lf» the divisor is a terminating decimal, wc multiply it by that 
power of ro which will make it a whole number, and also multiply 
the'dividend by the same power of 10 y anti proceed as«in the case 
of division by a whole number. * ' '' 

Example 1. 

Divide 32*644 by 5. 

'' 5) 32-6242424*- 

. 6-5248484..; , 

The quotient is-6*524&. 


Example 2. 
i >'ivide 2*723 by 53. 
<;>uot. » , o 5I38 i 7... 
53) 2*7232323..' 
265 

' 73 
.5.3 


202 


* 59 

.433 

424 

92 

53 

393 

37* 


w tu& to divide 0733 by *053, we should divide 2723*4$ 


THE END. 












